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THE SQUIRRELS OF SOUTH PERTH 

By LINDSAY E. SEDGWICK, South Perth. 

The Five-lined Palm Squirrel (Funambulus pennanti)* was 
introduced* to this country in about 1898 by Lt.-Col. E. A. Le 
Souef, who was at that time the Director of the South Perth 
Zoological Gardens. The squirrels were given the run of the gar¬ 
dens, where they have thrived and have been a feature of the 
zoo ever since. They have now moved out of the limits of the 
zoo and are occasionally to be seen in the residential areas of 
South Perth and Como The following notes are based on four 
and a half years casual observation made while living in the dis¬ 
trict (1964 to 1968). All the places where I have observed squirrels 
are plotted on the map of South Perth; I have never seen the 
animal outside of this general area. 

The densest population of squirrels is still located where they 
started, in the zoo. They show themselves quite boldly to the visit¬ 
or, but are always alert, and move off briskly when approached 
too closely. They climb trees with much ease, but run on the 
ground to feed and are often seen around rubbish bins, visitors’ 
picnic sites, and in the cages and pens of other animals search¬ 
ing for food. 

Apart from the zoo, the following places have been seen to be 
occupied by squirrels. 

A (as shown on map)—the front garden of a private house 
in Labouchere Road. A fleeting glimpse of one animal obtained 
as I drove past. The garden was dominated by two large palm 
trees, and the squirrels seem to favour these trees. 

B—a car park at the Windsor Hotel, and a group of palms 
on the opposite side of the road. On ten occasions pairs or single 
squirrels have been seen. This site is only about 150 yards from 
the zoo, but when the animals are disturbed, they tend to take re¬ 
fuge in the palms opposite the hotel rather than the vegetation in 
the zoo. 

C—A group of palms near the Coode Street jetty. A pair drew 
attention to themselves by their rapid, sharp, rather Goldfinch¬ 
like calls as they moved round and round the trunk and through 
the foliage. This pattern of behaviour seems to be a territorial 
display. 

D—the South Perth rubbish dump. A pair were seen foraging 
over a huge mound of refuse which included a fair amount of 
food scraps. 

E—McCallum Park. A single animal seen as I drove past, 
bounding across the lawn and up into a date palm. 


* for the identification I am indebted to Mr. Tom Spence. Director of the Zoological Gar- 
den s , South Perth. He states: "To my surprise. I have found that our Palm Squirrels are 
not the Palm Squirrel. Funambulus palmarum. They are the Five-lined Palm Squirrel. F. 
pennanti. Such Is tradition, that the common Palm Squirrel commonly held in captivity in 
Europe is always called F. palmarum and it now seems wrongly. F. palmarum. with three 
stripes, is a shy elusive forest species while F. pennanti is the common commensal around 
towns and vlllaocs in India.'* 
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Map of South Perth showing localities where squirrels have been 

observed. 


F—Wesley College. After the zoo, the next largest popula¬ 
tion is probably located in the college grounds, where in the 
course of my work I have seen them many hundreds of times. 
Their numbers do not seem to have changed much since 1964 and 
I estimate the average size of the population at about eight to 
twelve individuals. They are most often seen around an avenue 
of pines, but they move out to feed in areas used by students 
during the lunch hour. They venture into every part of the 
grounds at times, and occasionally enter rooms and roofs. 
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Vertical brick or masonry walls are climbed with almost the same 
facility as trees. The squirrels apparently breed within the col¬ 
lege grounds. Territorial and courtship display are frequently 
seen, and young animals appear from time to time. The arrival 
of squirrels at the college is fairly recent. There were none to be 
seen when I was living on the premises, as a student, from 1946 
to 1950. The recollections of various members of the teaching 
staff suggest that the invasion occurred quite suddenly in the 
mid-fifties. 

G—the back garden of my home in Tate Street. On four oc¬ 
casions single squirrels have appeared, but none have remained 
for any length of time; as soon as they are disturbed they dis¬ 
appear over the picket fence and do not return for months. 

H—the back yard of a grocer’s shop. Two squirrels were seen 
cleaning out empty cardboard cartons which contained tiny 
scraps of food in the corners. 

J—Forrest Street School. Individuals seen on three occasions, 
feeding on the ground in the school yard, and then taking shelter 
in a large pine tree. 

K—the southern end of Royal Perth Golf Links. One squir¬ 
rel seen in the branches of a Western Australian Peppermint 
(Agonis). 

L—the front garden of a private house in Gardner Street. 
While driving past I noticed a squirrel scampering along the 
rafters of a vine trellis. 

M—the South Perth Civic Centre. One animal was disturbed 
as it fed on crusts of bread which had been thrown near a rubbish 
bin. It made its escape up the side of a brick wall and into the 
guttering. 

N—Como School. One animal seen in the school yard. 

O—Ngal-a Mothercraft Centre. One noted as I drove past, 
dashing up the trunk of a pine tree. 

P—Crawshaw Crescent. A squirrel ran across the road in 
front of my car, and vanished in the front garden of a private 
house. This area has less trees than are found in the longer settled 
parts of South Perth, and the gardens consist of lawns, small 
shrubs and herbs. 

From these observations it seems that there is a low density 
population distributed fairly evenly from Mill Point to about Can¬ 
ning Highway, but with a few high density populations in favour¬ 
ed locations such as the zoo and Wesley College. Alternatively, it 
might be concluded that the resident population is restricted to 
the zoo and Wesley College (and perhaps other centres that I 
have overlooked) and that individuals venture out into the inter¬ 
vening areas from time to time However, it is difficult to draw 
conclusions from the data because of the methods used to collect 
them. For example, most of the squirrels were observed in public 
places rather than in the private gardens which occupy a much 
greater area. This may well be because I am much more free to 
observe in public places, but it may also be that the squirrels 
really are concentrated there, perhaps because of better food sup¬ 
plies, or because they need rather large open spaces to move in, 
or for some other ecological reason. Certainly in my own garden, 
which is typical of thousands and which I have been able to ob¬ 
serve intensively, the presence of squirrels is very intermittent. 

So far the spread of the squirrels has been very slow; about 
two and a half miles in seventy years. Possibly this is the limit, 
and a squirrel starting at a permanent colony such as the zoo is 
just not likely to wander much further afield than Canning High- 
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way. On the other hand, the squirrels may have been isolated in 
Mill Point in the early decades of this century by unsuitable habi¬ 
tat in the areas to the south and east. They do seem to show a 
preference for certain types of exotic trees, such as palms (loca¬ 
tions A, B, C, E and perhaps L) and pines (locations F, J, and O). 
I have rarely seen them in eucalypts, and it is likely that the 
sand plain scrub and farmland which once was found in this dis¬ 
trict would have been unattractive habitat for them. With more 
recent development of the land there are now unbroken stretches 
of residential suburb, with their improved supplies of food, water 
and exotic garden trees, which might allow the squirrels to gradu¬ 
ally expand their range until their colonies are found throughout 
the metropolitan area. 


A STUDY OF HOMING PERFORMANCE IN THE 
SENEGAL DOVE 

By R. H. STRANGER, West Perth. 

INTRODUCTION 

Banding of the introduced Senegal Dove ( Streptopelia Senegal - 
ensis) in the metropolitan area of Perth has revealed that it is a 
highly sedentary species. Individuals were repeatedly retrapped 
throughout the’year at their original trapping sites and 56 birds 
which were banded when adult (determined as such by the fully 
spotted plumage, and the eye and feet colouration) and recovered, 
throughout the year, other than by retrapping at their banding 
places ( = B.P.) were recovered at the distances shown in Table 1. 


TABLE 1.—Recoveries of banded doves at varying distances. 
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= 56 

= 100 

= 100 

= 100 


N.B. 0.29c has to be deducted from the percentage columns to 
allow correction to 100%. 


It is obvious that the adult is of a very sedentary nature, 
namely, that having established itself in a territory it then occu¬ 
pies the territory throughout the year. 


*One bird was later recovered ’2 a mile from B.P. 

JOne bird had previously been recovered 1’2 miles from B.P. 
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Fig. 1—Location of trapping and banding stations and of release 
points in the Perth metropolitan area. 
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Apparently the only real movement exhibited by the species 
takes place when some of the juveniles, after being reared, dis¬ 
perse and presumably colonise other or new areas. That wide 
extensions of range occur has been demonstrated bv Sedgwick 
(1958, 1965). It is unlikely that the adults have much knowledge, 
if any, of the areas surrounding their home territories, other than 
that which may have been acquired during their wanderings as 
juveniles. It has already been established (Stranger. 1961) that 
individuals transported away from their home area, up to 17 miles 
distant, have the urge and ability to return. A summary of these 
and further more extensive experiments is now presented and 
discussed and an account of local topography and its possible 
effects is given. 

TRAPPING AND BANDING OPERATIONS 

The trapping and banding of the birds used in the experiments 
was conducted at three localities: the Salvado Road Station, Wemb¬ 
ley, situated three miles W.N.W. of the Perth G.P.O.; the Jersey 
Street Station, situated one third of a mile N.E. of the Salvado 
Road Station; and the Caporn Street Station, Nedlands (then the 
laboratory of the C.S.I.R.O. Division of Wildlife Research), situated 
three and one third miles S.W. of the Perth G.P.O. 

In many instances the trapping of the birds took place over 
a period of time so some were held in aviaries until their release. 
In the case of some of the Caporn Street birds they were confined 
for up to 27 days (the maximum period) in an aviary from which 
they could not see the sun. However there was found to be no 
relation between the time spent in an aviary and the abilitv to 
home and I feel confinement has no significance in this instance. 

All birds were transported to their places of release in covered 
containers which prevented them from having any visual know¬ 
ledge of the route they travelled. 

RELEASES AND RESULTS 

LOCAL RELEASES 
(a) Salvado Road Station 

(1) Three birds were released in September 1960, 3 miles to the 
south, at Caporn Street. One was retrapped at the Salvado Road 
Station 40 days after its release. These birds were originally 
transported to Caporn Street only so that they could be banded. 
The unexpected recapture of the one back at Salvado Road 
prompted all the other releases as all recoveries to that time 
showed that the two areas were separated by a zone, li miles 
wide, in which no birds from either station had been recovered. 
Further, at this time of writing, 7 years later, the only recovery 
in this zone is that of a bird banded when a juvenile at Salvado 
Road, and recovered midway between the two stations. 

(2) Ten birds were released at Matlock Street, Mt. Hawthorn, 2 
miles to the N.E. on 3 November 1960. Four (40%) subsequently 
homed. Two of them were retrapped at Salvado Road 5 days after 
release; one was recovered \ of a mile from the Salvado Road 
Station, 89 days after its release and the other was recovered one- 
eighth of a mile from the Salvado Road Station, 274 days after 
its release. Another bird was also released with these ten, but 
banding data show that it was a juvenile and I have consequently 
disregarded it (see Discussion). 

(3) Two birds were released at the corner of Warwick Street and 
Wanneroo Road, 7I> miles to the N. late in the afternoon on 4 
November 1960. One was retrapped at Salvado Road the following 
morning. The other was shot at Tuart Hill, a distance of 41 miles 
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S.S.E. of the release point and 3* miles N.N.E. of the Salvado Road 
Station, ca. 30 days later. 

(4) Seven birds were released near the corner of Leighton Street 
and Stirling Highway, 6 miles to the S.W., on 4 February 1961. 
None are known to have homed. The only bird recovered was 
found dead at Victoria Park, 81 miles E.N.E. of the release point 
and 51 miles E.S.E. of Salvado Road, 234 days after its release. 

(l>) Jersey Street Station 

(1) Six birds were released in mid-November 1962 at Myrtle 
Street, Highgate, 23 miles to the E.N.E. Two of them (33%), were 
subsequently retrapped at Jersey Street on the 5th and 76th day, 
respectively. 

(e) Caporn Street Station 

(1) Four birds were released at Albert Street, South Perth, 23 
miles to the E. on 9 September 1963. Two (50%) were retrapped at 
the Caporn Street Station on the 7th and 17th day, respectively. 
These two localities are separated by the Swan River estuary 
which is li miles wide at this point. 

(2) Eight birds, four virgin flyers and four experienced (see 
experiments below), were released at Henderson Park, Wembley, 
(adjacent to the Salvado Road Station) 3 miles to the N. The 
intention was to observe any indication of immediate orientation 
upon release but a particularly strong S.W. wind interfered with 
the experiment and in most cases the birds flew with the wind, 
with an obvious lack of any orientation in respect to home 
(Caporn Street:). However, 5 of the birds, 3 virgin flyers and 2 
experienced, were since retrapped, and the other virgin flyer 
seen, at the Caporn Street Station. The first virgin flyer was 
retrapped 2 days after its release, the second was seen 9 days 
after its release and retrapped 3 days later, the third was seen 
35 days after its release, and the fourth was retrapped 71 days 
after its release and was retrapped the following day. Another 
(a homer from Baker’s Hill) was seen at the Caporn Station 30 
days after its release, seen again 5 days later, and retrapped 36 
days after the second sighting. A third (a homer from Mundaring) 
is recorded as having homed 1 year, 79 days after its release but I 
am unable to locate the original record so cannot say whether it 
was seen, retrapped or recovered at or nearby Caporn Street. (The 
most probable explanation is that it was seen and although the 
lapse of time was recorded against the bird no record was made). 
The only Henderson Park release not recorded since is one which 
previously homed from Northam. 

(3) A virgin flyer was released at Salvado Road on 9 September, 
1961 and was recovered dead near the Salvado Road Station 34 
days later. 

LONG DISTANCE RELEASES 
(a) North of Perth 

(1) Ten Salvado Road birds, one of which was a homer from 
Matlock Street, were released at Yanchep, 32 miles to the N.N.W. 
in mid-March 1961. Two (20%), both virgin flyers, were recovered. 
One was caught and killed by a dog at the Salvado Road Station 
151 days after its release. The other was recovered one year and 
181 days after its release, in Money Street, Perth, 3* miles E. of 
the station. One of the birds released lingered in the Yanchep 
area for several weeks. (I did not record either of the introduced 
turtledoves (S. Senegal ensis and S. cliinensis) during my stay there 
between 15 March and 29 April, 1961). 

(2) Five Caporn Street birds, including two experienced, were 
released 10 miles north of Moora, i.e. 100 miles to the N., on 19 
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February 1965 and another 8 were released on 16 March 1965. One 
of the experienced birds, which had previously homed from 
Bakers Hill, was retrapped at the banding station (Caporn Street) 
12 days after its release. 

(b) North-East of Perth 

(1) Two Salvado Road birds, both homers from Matlock Street 
were released at Upper Swan, 17 miles N.E. of Salvado Road, on 8 
November I960. One was retrapped at Salvado Road 36 days later 
(Another bird was also released but the banding data show that 
it was a juvenile). 

(c) East of Perth 

(p Fifteen Caporn Street birds were released 1 mile S.W. of 
Mundarmg, i.e. 20 miles to the E., on 30 September 1963 and 


8 


































another 5 birds on 21 October 1963. One of the birds released on 
30 September was seen at the banding station 3 days later. Ten 
(50%) were subsequently retrapped at Caporn Street on the 14th, 
23rd, 33rd, 37th, 40th, 49th, 53rd. 74th, 102nd and 313th days, 
respectively. Eight were of the original 15 released on 30 Sep¬ 
tember and two were of the five released on 21 October. Another 
was recovered 3 miles N.E. of Caporn Street almost 4 years after 
its release on 21 October 1963. 

(2) Fourteen Caporn Street birds were released 1 mile S.W. of 
Baker’s Hill, i.o. 40 miles to the E.N.E., on 30 September 1963 and 
another 6 on 21 October 1963. One of the birds released on 30 
September was seen at the banding station 8 days later. Seven 
(35%) were subsequently retrapped at Caporn Street on the 10th, 
13th, 33rd, 35th, 42nd, 50th and 59th days, respectively. All were 
of the 14 released on 30 September. 

(3) Fifteen Caporn Street birds, including a homer from Albert 
Street, were released 5 miles E. of Northam, i.e. 60 miles to the 
E.N.E. of Caporn Street, on the 30 September 1963. Another 3 
were released on 21 October 1963 at the same place and another 
one was released near Northam, on 12 November 1963. One of the 
birds released on 30 September was seen at the Caporn Street 
Station 21 days later. Six (31%), including the experienced bird, 
were subsequently retrapped at the station on the 22nd, 32nd, 35th 
and 69th days and 1 year 5 days and 1 year 150 days, respectively. 
All were of the 15 released on 30 September. 

(4) Fifteen Caporn Street birds, including a homer from Baker’s 
Hill, were released 7 miles E. of Meckering, i.e. 80 miles to the 
E.N.E. of Caporn Street, on 12 November 1963. The experienced 
bird was seen at the station 14 days after its release and then 
retrapped 8 days later. Two others were also retrapped, on the 
21st and 27th days, respectively. 

(5) Twenty-nine birds, including 8 experienced, were released at 
Tammin, 100 miles to the E.N.E. of Caporn Street, on 3 December 
1963. Three virgins and two experienced subsequently homed. One 
of the virgin flyers was sighted at the station 70 days after its 
release and then retrapped 16 days later. Another was retrapped 
on the 72nd day after its release and the third was recovered } 
mile west of the station 269 days alter its release. One of the 
experienced, which had previously homed from Northam, was 
retrapped at the station 71 days after its release and the other, 
which had previously homed from Albert Street, was retrapped 

1 year and 78 days after its release. Two other birds, both of 
which had previously homed from Baker’s Hill, were also recov¬ 
ered. One was recovered 17 miles south of Dowerin (see T1 on 
Fig. 2), the locality being 28 miles N.W. of the release point and 
80 miles N.E. of the Caporn Street Station, ca. 11 days after its 
release. The other was shot 20 miles W. of Pingelly (see T2 on 
Fig. 2), the locality being SO miles S.W. of the release point and 
80 miles S.E. of the station, on about the 92nd day after its release. 

(d) South-East of Perth 

Six Salvado Road birds were released on the corner of McNess 
Drive and Albany Highway, 24 miles to the S.E. (near Canning 
Dam) on 26 February 1961. None are known to have homed. Only 
one bird was recovered and that at Brookton Road, Karragullen, 
a distance of 7 miles N. of the release point and 20 miles E.S.E. 
of Salvado Road, 10 days after its release. 

(e) South of Perth 

Twenty-three Caporn Street birds, including 5 experienced 
flyers, were released near Waterloo, i.e. 100 miles to the S., on 

2 March 1965. None are known to have homed but one virgin flyer 
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TABLE 2—SUMMARY OF HOMING EXPERIMENTS 
(Includes all retraps until closing of stations and all recoveries until March 1968) 
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was recovered 3 years later at Bunbury some 7 miles to the west 
of Waterloo. 

DISCUSSION 

PERIODS OF TRAPPING AT THE STATIONS 

Jersey Street Station: Since the release of the birds on 12 Novem¬ 
ber 1962 trapping has been spasmodic. Trapping took place for 
about 1 month after their release, for about 1 month from late 
Januarv to late February 1963, for about 5 months from mid- 
August to mid-December 1963. for about 1 month during July and 
August 1964 and for about 2 months between mid-February to 
mid-April 1965. This would give a total trapping period of about 
10 months. 

Salvado Road Station: This station operated from the time of 
release of the first bird on 2 September 1960 until mid-December 
1961. This allowed the Matlock Street, Warwick Street and Upper 
Swan releases about 13 months in which to be retrapped, the 
Leighton and Canning Dam releases about 10 months and the Yan- 
chep releases about 9 months. 

Caporn Street: From the time of the first Mundaring, Baker’s Hill 
and Northam releases on 30 September 1963 trapping was main¬ 
tained daily for a period of 2h months (the Albert Street releases 
had an additional time of 3 weeks). From mid-December 1963 to 
end January 1964 trapping was restricted to sporadic weekend 
activity, except for 7 continuous days over Christmas and the New 
Year. From February 1964 to October 1964 trapping was con¬ 
ducted (in between other duties) by Mr. A. G. Mathews on week¬ 
days. No further trapping was done until mid-February 1965 when 
sporadic weekend trapping continued until mid-April 1965. For a 
few months after this intermittent observing for colour banded 
individuals was conducted. Hence the earlier Caporn Street releases 
had considerable opportunity to be retrapped or observed but the 
Moora and Waterloo releases only had a month or so in which to 
be retrapped and a few months in which to be observed. 

As it is normal for some juveniles to disperse to other areas 
after being reared, only adult birds were used in the experiments 
(with the exception of the Upper Swan and Matlock Street re¬ 
leases) as their failure to return could be directly attributed to a 
lack of desire, which differs significantly from* inability. (The 
juvenile which was released at. Matlock Street was recovered at 
Mt. Yokine, a distance of U miles N.N.E. of Matlock Street and 3h 
miles N.E. of Salvado Road, 1 year 89 days after its release and 
it is known that young Homing Pigeons (Columba livia) readily 
adopt an area to which they are transplanted). 

Adult Homing Pigeons may also adopt a new locality when 
mated to a native of the new area and behaviour of this nature 
could account for the Waterloo release recovered at Bunbury, and 
for the Yanchep release recovered 31 miles E. of home and the 
Mundaring release recovered 3 miles N.E. of home, as it could be 
contended that the birds, having returned to a similar type of 
environment, were then influenced to adopt new territories 
(assuming that the two latter birds had not actually homed— 
see Table 1). 

The Senegal Dove is a species which displays much intra¬ 
specific aggressiveness, and although the birds may gather in 
small flocks when feeding on the ground, they never flock in 
flight. The birds are individualists in flight, and should a feeding 
flock be disturbed the birds scatter in various directions, some 
coming to perch nearby, others continuing flight until out of sight. 
From this it is deduced that each bird would have attempted to 
return home by itself; there would be no following of a leader by 
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birds with lesser abilities or desires, with the possible exception 
that a mated pair had by chance been released together. However, 
this same intra-specific aggressiveness does not necessarily mean 
that a displaced bird would be forced from the locality by othet' 
resident individuals of the species, such as would be the case in a. 
territorially aggressive species such as the Western Magpie (Gym ' 
norhina dorsalis). In fact I feel that no significant pressure would 
be exerted on a displaced bird by other individuals resident in thO 
locality, particularly in view of the sparseness of the species in thn 
forest and wheatbelt areas. Natural hazards such as hawks could 
possibly reduce the number of potential homers and this fact 
could be kept in mind when examining the results for the longer 
distances and in view of the sometimes lengthy lapse of time 
between the release and the recovery of some of the homers. 

Additional hazards of Perth’s metropolitan area, such as the 
domestic cat and vehicular traffic, could also account for some 
homers not being recovered; though possibly these two factors 
would result in more birds coming to public notice. 

As the birds had no known nests or loft which could be 
watched we were completely dependent upon retrapping, recovery 
by the general public, or, in the case of colour banded birds, upon 
the sighting of the birds at the banding stations, to gain the 
knowledge that any bird had homed and the lapse of time. Conse* 
quently the first retrapping or sighting of a bird does not neces* 
sarily mean that it had only just returned, though it is perhaps 
an indication in the Caporn Street releases as the Caporn Street 
Station vvas a particular attraction to birds because of continuous 
free-feeding. The sighting or retrapping of a bird some consider* 
able time later, is much less an indication, due to intermittent 
trapping at the stations (see details appertaining to each banding 
station). It will also be realised that the number of birds sighted 
and recovered, either by retrapping or by members of the 
public, will be less than the number of birds that have homed. 

BEHAVIOUR OF BIRDS UPON RELEASE 

After transportation to the release locality the birds were 
either released singly or simultaneously. Mostly they flew for 
only short distances before coming to perch, and on nearly all 
occasions birds released together scattered in various directions. 
The first group of birds released at Moora (100 miles N) however, 
all headed southwards, but this could be attributed either to the 
position from which they were released, or chance. 

The only indication of orientation comes from the observa¬ 
tions of Miss C. A. Nicholls who, when she released the birds at 
Waterloo (100 miles S), stated: “They radiated out of the boxes 
and flew immediately to tall gum trees on either side of the 
road. After 5 minutes two birds left a tree simultaneously and 
flew strongly away to the north, and were lost to sight.” 

Miss Nicholls’ other observation, that “the remaining birds sat 
quietly in the trees and looked about,” is typical of the behaviour 
of most of the birds when released. 

TOPOGRAPHY OF THE PERTH AREA 

Landscape recognition has been excluded as a means of hom¬ 
ing, but birds may be influenced by landscape features. 

The principal topographical features of the Perth area are the 
Darling Range Plateau in the east, the Indian Ocean in the west, 
the lower reaches (broadwaters) of the Swan River estuary, and 
the chain of lakes extending both north and south of Perth. 

The Swan Coastal Plain is generally considered as being flat, 
but the larger lakes and the Swan River broadwaters would not 
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be visible to a low-level flyer, such as this species which does not 
normally ascend to any great height above tree top level, until the 
bird was virtually upon them and so may not be as influential 
as could be expected. However any bird emerging from the 
Darling Range Plateau east of Perth would have an uninterrupted 
view of Perth and. similarly, birds emerging from the Darling 
Range Plateau at any considerable distance north or south of 
Perth could be influenced by large lakes in those regions. 

The Indian Ocean would be a definite negative guide in that 
it would compel a bird to satisfy its homing urge in another 
direction as well as removing some 90deg. of area if it then 
searches parallel to the coast. 

The Darling Range scarp could also have a similar effect on 
birds that were released or moved themselves to the west of it, 
and in conjunction with the Indian Ocean could form a channel 
some 12 miles in width which would considerably help any bird, 
involved in random search in a homeward direction, to locate its 
home territory. In addition, its prominent features could help a 
bird in the coastal plain to gauge the approximate distance of 
its home territory from it. 

THE BASIS OF HOMING 

Considering the inconsistency of the trapping operations 
coupled with the reliance upon a bird’s recovery by members of 
the public, the percentage of homers implies that individuals pos¬ 
sess an efficient means of locating their home territory (Table 2). 
Possibly a basic sense of direction complements a sustained 
searching, which in this locality may have been aided by the 
topography. Or perhaps, displacement induces a stress within the 
bird which is only relieved as the bird moves nearer to home, 
or is aggravated if the bird does not move relative to home. It 
is significant perhaps that all birds recovered elsewhere than in the 
vicinity of their home areas were never further from home than 
their place of release. For instance, the two Tammin birds recov¬ 
ered near Dowerin and Pingelly, though obviously not on a direct 
homing route, were 20 miles closer to home. 

Sustained searching could have eventually got them home 
and Barlow (1964) has drawn attention to the significance of such 
an arbitrary homing route if it is relative to inertial navigation. 

The difference in time between two birds homing, in those 
instances where it could be a reliable gauge, could undoubtedly 
be attributed to differences in direction initially and subsequently 
taken by the birds when random search, or any allied method, is 
involved. It could also be attributed to differences of desire or 
urgency that the birds feel. For instance, the differences that 
would exist between a bird with an active nest and one that 
only felt a need to return home The extent to which nests were 
an incentive to home is unknown, but the species breeds locally 
throughout the year, though at a minimum during the winter 
months, and hence it is likely that some birds had an active nest 
to return to. 


SUGGESTIONS 

The species is an ideal subject for any individual, group or 
school project. 

Further homing work in an area with less prominent topo¬ 
graphy would be desirous; or, if it were done locally, with the 
Domestic Pigeon (Columbia livia) as a control. In addition, it 
would be interesting to know if aviary-reared individuals, trans¬ 
ported and released when fully adult, possessed sufficient urge 
and ability to return to the aviary. 
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CONCLUSION 

The experiments show that individual Doves have a definite 
urge, possibly a sustained one, to return to their home territory. 
They also exemplify these birds’ ability to traverse extensive areas 
of unknown and unfamiliar types of country, i.e. the 45 mile wide 
strip of jar rah forest extending along the eastern edge of the 
Darling Ranges and the cultivated wheatbelt to the east of it, 
while endeavouring to relocate their home ground. 

That such a sedentary species should have the urge and 
ability to return home after displacement, is interesting, and a 
deeper understanding of both factors is desirable. 
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EXCURSION 

HARTFIELD PARK, FORRESTFIELD 

The excursion of the Western Australian Naturalists’ Club to 
this reserve on October 8, 1967, was a success in every respect. 
Though inclement weather threatened earlier in the day, it 
turned out fine and genial and the members, who had gathered at 
the corner of Hale and Hardey Roads at 11.00 a.m., enjoyed a 
congenial picnic lunch under the shade of a gum tree after a 
preliminary natural history reconnaissance. The main work was 
done in the afternoon. Hart field Park is approximately 400 acres 
in area, including a portion excised for the Beechboro-Gosnells 
Highway which will pass through the western corner. It com¬ 
prises reserves Nos. 19774 and 17098, having a frontage of 58 chains 
to Hale Road and 68 chains to Hartfield Road. They are class “A” 
Reserves vested in the Kalamunda Shire Council for purposes of 
recreation. A strip alongside Hartfield Road is being developed 
for sporting activities but the bulk of the area is retained by the 
Shire Council as a nature reserve, and signboards erected along 
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Hale Road announce the fact to visitors. Hartfield Park is to the 
north of the University Botany Reserve (at Bickley Road and 
near Boundary Road). 


BOTANY 

With the permission of the Shire Council a representative 
series of flowering plants was collected under the direction of 
Miss A. M. Baird, of the University Botany Department. The 
reserve is in the Southern River Association of the CSIRO soils 
survey (Soils and Land Use Series, No. 235, 1960) but in the east 
it grades into the foothills Forrestfield Association. Plants noted 
which were characteristic of the latter association were the 
Honeysuckle (Larnbertia multiflora) , the Woody Pear (Xylomelum 
occidentale) , the Blue Leschenaultia (Lcschenaultia biloba), the 
Smokebush (Conospermum triplinervium, var. undulatum), and 
Drummond Coneflower (Isopogon drummondii). The part of the 
reserve adjoining Hale Road is open Jarrah-Banksia-Casuarina 
woodland with a little Marri (Eucalyptus calophylla) and several 
Coast Blackbutt (E. todtiana). There were many Xylomelum oc¬ 
cidentale, some very big trees, and a few in flower with “pears” 
on some. Other trees included Banksia ilicifolia , Adenanthos 
sericea, Nuytsia floribunda and the two grass trees, Xanthorrhoea 
preissii and Kingia australis. 

To the south-east, towards Yule Brook, which crosses the south¬ 
ern corner, the ground slopes down to a swampy flat. The swamp 
was not examined other than to notice the orange-flowered Erem- 
aea pauciflora, the numerous Kingia, paperbarks, tea-tree (Lepto- 
spermum elHpticum) and numerous sedges and Restionaceae. Miss 
Baird pointed out that the water table appeared to be rising as 
plants like Xylomelum occidentale growing on the flats were yel¬ 
lowing and did not look healthy. Some were dead. Also Lambertia 
multiflora was growing here but it was not a plant normally 
occurring in such situations. Possibly the greater inundation 
was detrimentally affecting the Jarrah which did not look healthy 
on the reserve, though fires could be a contributory cause. 

Following is a list of species which were in flower, identified 
by Miss Baird and Mr. R. D. Royce. Those marked with an 
asterisk were added at a visit in May, 1968, when they were flow¬ 
ering. 

MONOCOTYLEDONS 

Liliaceae 

Johnsonia pubesceyis Lindl., Tricoryne elatior R.Br., Burchar- 
dia umbcllata R.Br., Phlebocarya ciliata R.Br., Thysanotus pater- 
soni R.Br., Calectasia cyanea R.Br., Xanthorrhoea preissii (Endl.) 
Ewart, Kingia australis R.Br., Lomandra endlicheri (F.v.M.) 
Ewart, Dasypogon broyneliaefolius R.Br. 

Irfdaceae 

Patersonia occidentalis R.Br. 

Haemod oraeeae 

Haemodorum sp., Conostylis aurea Lin,dl., Anigozanthos humi- 
lis Lindl. 

Orchidaceae 

Caladenia filamentosa R.Br., C. flava R.Br., C. pectinata 
Rogers, Microtis unifolia (Forst.f.) Reichb.f., Elythr anther a bru- 
nonis (Endl.) A. S. George. 

Restionaceae 

Leptocarpus nanus Nees., Restio nitens Nees., Lyginia barbata 
R.Br. female and male, Hypolaena exsulca R.Br. 
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Gramineac 

Stipo, compressa R.Br., Amphxpogon turbinatus R.Br. 

Cyperaceae 

Mesoynelaena tetragona (R.Br.) F.v.M., Mesomelaena stygia 
(R.Br.) Nees. 

DICOTYLEDONS 

Proteaceac 

Banksia menziesii R.Br., Banksia attcnuata R.Br., Banksia 
ilicifolia R.Br., Conospermum triplinervium R.Br., Conospermwn 
stoechadis Endl., Lambertia multiflora Lndl., Petrophila linearis 
R.Br., Petrophila crispata R.Br., Petrophila seminuda Lindl., Syna - 
phaea 'jyolymorpha R.Br., Adenanthos cygnorum Diels., *Isopogon 
drummondu Benth., Hakea ruscifolia Labill.. Stirlingia latifolia 
(R.Br.) Steud., Hakea varia R.Br., Hakea sulcata var., Dryandra 
nivea R.Br., Xylomelum occidcntale R.Br., 

Leguminosae 

Bossiaea eriocarpa Benth., *Bossiaea biloba Benth., Eutaxia 
virgata Benth.. Daviesia divaricata Benth., Daviesia incrassata 
Sm., Gompholobium tomentosum Labill., Jacksonia floribunda 
Endl., Jacksonia st ember giana Hue."., Jacksonia pteroclada 
F.v.M., *Hovea trisperma Benth., Sphaerolobiuni sp., Acacia sp. 

Myrtaceac 

Eucalyptus marginata Sm., Eucalyptus todtiana F.v.M., Ere • 
maea pauciflora Endl., Melaleuca acerosa Sehau., Leptospermum 
ellipticum Endl., Kunzea , Hypocalymma robustum Endl., Hypocal - 
ymma angustifolium Endl., Bcaufortia squamosa Schau., Baeckea 
camphorosmae Endl. 

Casuarinaceae 

Casuarina humilis Otto et Dietr., Casuarina fraseriana Miq. 

Orobaiicliaceae 

Orobanclie australiana F.v.M. 

Stackhousiaceae 

Stackhousia pubescens A. Rich. 

Droscraceae 

Drosera stolonifera Endl., Drosera menziesii R.Br. 

Polyffalaeeae 

Comesperma sp. 

Viol ace ae 

Hybanthus calycinus (Steud.) F. Muell. 

Thymelacaceae 

Pimelea sulphurea Meissn. 

Campanulaceae 

Wahlenbergia capensis D.C. 

Aizoiueae 

Macarthuria australis Hueg. 

Dilleniaceae 

Hibbertia liypericoides (D.C.) Benth., Hibbertia huegelii 
(Endl.) F.v.M., Hibbertia aurea Steud., Hibbertia pachyrrliiza 
Steud. 

Rutaceae 

Eriostemon spicatus A. Rich. 

Umbelliferae 

Trachymene pilosa Sm., Xanthosia sp. 
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Epacritlaccae 

Leucopogon sprengelioides Sond., * Leucopogon conostephioides 
D.C., Conostephium pendulum Benth., Lysinema ciliatum R.Br., 
* Astroloma stomarrliena Sond. 

Goodeuiaeeae 

Scaevola paludosa R.Br., Dampieru linearis R.Br. 

Labiatae 

Hemiandra linearis Benth. 

Stylidiaeeae 

Stylidium brunonianum Benth., Stylidium piliferum R.Br., 
Stylidium schoenoides D.C., Stylidium calcaratum R.Br., Stylidium 
ciliatum Lindl., Stylidium diuroides LindL, Stylidium carnosum 
Benth. 

Compositae 

Podotheca augustifolia Cass., Podotheca gnaphalioides ' Grah. 

BIRDS 

The observers (John Dell, C. P. S. de Rebeira, D. L. Serventy 
and R. H. Stranger) recorded 35 species of birds. Details: 

Hoary-headed Grebe (Podiceps poliocephalus) a single bird 
was feeding on a pool at the north-eastern corner of the reserve. 
White-fronted Heron (Ardea nnvae-hollandiae), two birds seen, one 
at the pools, the other flew from the inundated area. Maned Goose 
(Chenonetta jubata), a solitary male at the pools. Black Duck 
(Anas superciliosa) , one flushed from the pools. Black-shouldered 
Kite (Elanus notatus), seen hovering along the roadside verge. 
Nankeen Kestrel (Falco cenc.hraides), a pair was hovering along 
the roadside. Black-fronted Dotterel (Charadrius melanops), an 
individual was feeding on a small mud-bank at the pools. Spotted 
Turtledove (Streptopelia chinensis). a single bird was recorded 
among Jarrah. Senegal Turtledove (S. senegalensis), several seen 
on verges near habitation. Galah (Cacatua roseicapilla), a calling 
bird flew east near the southern boundary. King Parrot (Purpur- 
eicephalus spurius), one seen among Marri near the southern 
boundary. Pallid Cuckoo (Cuculus pallidus), calling. Horsfield 
Bronze Cuckoo (Chrysococcyx basalis), heard calling on two oc¬ 
casions. Golden Bronze Cuckoo (C. plagosus), calling frequently 
Laughing Kookaburra (Dacelo gigas), several seen near the in¬ 
undated area. Sacred Kingfisher (Halcyon sancta), several seen 
near water, calling vigorously; one gave a nesting alarm call 
when a Kookaburra approached. Bee-eater (Merops ornatus), call¬ 
ing while flying high over the reserve; this species arrived in the 
metropolitan area on October 4. Tree Martin (Petroclielidon ni¬ 
gricans), several seen hawking. Western Warbler (Gerygone 
fusca), calling among Jarrah. Western Thornhill (Acanthiza in- 
ornata), small parties seen among Jarrah. Yellow-tailed Thornbill 
(A. chrysorrhoa) , several seen among Christmas trees (Nuytsia). 
Willy Wagtail (Rhipidura leucophrys) , a pair was present at the 
pools. Hooded Robin (Petroica cucullata) } a solitary male was 
recorded among the Xylomelum and Jarrah association. Rufous 
Whistler (PachycepJiala rufiventris), common throughout the 
timbered area, singing vigorously. Western Shrike-Thrush (Collu- 
ricincla rufiventris), heard calling. Red-tipped Pardalote (Parda- 
lotus substriatus) . common among Jarrah; a nest was observed 
in a leaning Jarrah 20 feet from the ground. Western Silvereye 
(Zosterops gouldi), fairly plentiful. Spinebill (Acantliorhynchus 
superciliosus) , a silent male was recorded among the Xylomelum 
and Jarrah association. Brown Honeyeater (Lichmera indistincta), 
very common, calling. Singing Honeyeater (Melipliaga virescens), 
noted near habitation. Red Wattle-bird (Anthochaera caruncu- 
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lata), noticed calling on several occasions. Magpie-Lark (Grallina 
cyanoleuca) , several seen near the pools. Black-faced Wood-Swal¬ 
low (Artamus cinereus), a party of seven was seen hawking near 
the pools. Western Magpie (Gymnorhina dorsalis), a pair was 
observed feeding fledged young near the pools; the adults were 
very aggressive towards the Willy Wagtails. Raven (Corvus coron- 
oides), heard calling. 


OTHER FAUNA 

John Dell reported: 

Four Brush Wallaby < Macropus irrna) were flushed from low 
scrub and bounded short distances. Members noticed evidence of 
Quenda (Isoodon obesulus) diggings. A large rabbit warren was 
seen and fox tracks were numerous. There were fresh remains of 
domestic fowls near the middle of the reserve, apparently fox kills. 

Two skinks only were noted. A single specimen of Ablepharus 
was collected under litter and three Bobtails (Trachysaurus rupo¬ 
sits) were seen. 

Tadpoles and recently metamorphosed frogs of Crinia sp. were 
plentiful throughout the inundated area. A single Pseudopliryne 
guentheri was seen and a few Helioporus tadpoles were present 
in the pools. 

Insects were very numerous, particularly grasshoppers, lo¬ 
custs, tettigonid crickets, dragonflies, damselflies, termites and 
ants. A single leaf-hopper, Eurymelops sp. was collected on Jar- 
rah bark and the Scorpionfly, Harpobittacus, was present on Jar- 
rah blossom. 

The afternoon sun brought out several species of butterfly. 
Two specimens of Lesser-Wanderer (Danaus chrysippus petilia) 
were recorded; the Australian Painted Lady (Pyrameis cardui 
kershawi) was fairly plentiful and numerous small blues, Lycaen- 
idae, were present throughout the low vegetation of the inundated 
area. 

The Christmas Spider (Gastcracantha minax) was extremely 
abundant. Other species were seen. 

— D.L.S. 


FROM FIELD AND STUDY 

Occurrence of Nunibat near Jarrahdale.—The Numbat 
Myrmecobius fasciatus, is normally thought of as an inhabitant 
of wandoo forest. However, on October 24, 1967, at the junction of 
Frollet’s Road and Johnson’s Road, 5 miles east of Jarrahdale, I 
saw one of these animals. It was sitting upright in the centre 
of the road, when first observed, and raced into the bush when 
my vehicle was near, in a series of bounding leaps. Its bushy 
cinnamon tail and black and white striped bodv were clearlv vis¬ 
ible. 

The vegetation in this area, and for many miles to the east, 
is typical jarrah forest growing on laterite. In the immediate vi¬ 
cinity of the road junction the forest is regrowth jarrah and 
marri, with a lower story of Banksia , Casuarina and Xanthor- 
rhoea. There is a swampy area to the east, the head of a creek 
flowing into the Serpentine River, which at this time was wet 
and flowing. The main vegetation here is tussock grasses and 
Leptospermum . 

There is plentiful dead felled timber in the swamp, while 
in the forest, which was cut quite a few years ago, fallen timber 


18 


consists mainly of large logs and stumps left after burning. The 
termite activity is not very noticeable. 

The nearest wandoo forest is to the west, about li miles west 
of Jarrahdale, along the Darling scarp. 

—DON REID, Roleystone. 


Remains of the Pig-footed Bandicoot in NuIIarbor Caves.— 
Mrs D C. Lowry recently collected samples of the bony remains 
occurring abundantly in many caves in the south-western NuI¬ 
Iarbor region and presented this collection to the Western Austra¬ 
lian Museum. It includes lower jaws, skull fragments and three 
fairly complete skulls of the Pig-footed Bandicoot (Chaeropus 
ecaudatus) representing at least 27 different individuals. Mullam- 
ullang, Old Homestead, Firestick, Horseshoe and two caves not 
so far named have yielded Chaeropus. The Museum has no 
specimens of this bandicoot in its collection of modern mammals, 
and the species is poorly represented in most other museum col¬ 
lections. Consequently, Mrs Lowry's sample provides valuable 
information on skull and jaw structure, tooth dimensions and 
other characteristics of the Pig-footed Bandicoot, as well as 
material evidence of its former presence in the south-eastern 
portion of Western Australia. 

—D. MERRILEES, Westen Australian Museum. 


Pollination of Kangaroo Paws.—In his paper on the pollina¬ 
tion of the kangaroo paw (Anigozanthos manglesii) G. F. Mees 
(W A list. Nat., 10, 1967: 149) describes the mechanism of bird 
pollination and supports earlier suggestions that the Spinebill 
(Acanthorhynchus superciliosus) is probably the most important 
pollen carrier, with significant help from the Silvereye (Zosterops 
gouldi). 

My first notes on the pollination of kangaroo paws were made 
in Kings Park in 1931 when Spinebills, Silvereves and Red Wattle- 
birds (Anthochaera carunculata) were seen to visit the blooms and 
receive liberal sprinklings of pollen. Later observations have 
shown that the Brown Honeyeater (Lichmera indistincta) is also 
a pollinating agent and that the Spinebill may not be as important 
as originally suggested. In recent years Red Wattle-birds and 
Silvereyes would be the commonest visitors to metropolitan 
kangaroo paws and it is likely that the Little Wattle-bird (A. 
chrysoptera) and the Singing Honeyeater (Meliphaga virescens) 
are also involved. 

It is probable that the principal bird pollinators vary with the 
district and that the results obtained from Kings Park and other 
suburban regions would differ from those obtained in less dis¬ 
turbed situations. Since 192S the population of Perth has more 
than doubled and urbanisation with its consequent clearing has 
had a marked effect upon the bird fauna of the metropolitan 
area. Honeyeaters like the Spinebill, which have a specialised 
habitat, have declined in numbers, but more adaptable types like 
the Singing Honeyeater may be seen in every suburban garden. 
The Brown Honeyeater and the Red Wattle-bird are still reason¬ 
ably common and the Silvereye has found ornamental shrubs and 
cultivated grapes and figs ample recompense for the destruction 
of the bush. 

There is considerable variation in the length of individual 
kangaroo paw flowers and this means that birds will be dusted 
with pollen on different portions of the dorsal surface. In the 
case of the Silvereve small flowers will dust the bird in the middle 
of the back while large blooms will drop the yellow dust on 
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the base of the tail. In the case of the Wattle-bird the dusted 
areas usually vary from the nape of the neck to the mid back. 
There is one further variation with the Wattle-bird and perhaps 
other large honeyeaters. The weight of the Wattle-bird is often 
sufficient to bear the flower stalk right to the ground and in this 
situation the probing for nectar is made at varying angles and 
so the normal pattern of pollen dusting may be upset. 

The way in which the Red Wattle-bird has accommodated 
itself to its changing environment is exemplified by an incident in 
the Kings Park botanic gardens on Bird Day, October 1965. While 
250 children were being addressed on nature conservation and the 
importance of birds in the cross pollination of certain native 
plants, a Red Wattle-bird flew down in front of the gathering and 
worked methodically through a large clump of kangaroo paws 
oblivious to the exclamations of the audience. 

—C. F. H. JENKINS, South Perth. 

Gums Used by Aborigines.—The information provided in 
recefat numbers of the Western Australian Naturalist (9, 1964: 76; 
10, 1967: 117) on the manufacture of spinifex gum by Aborigines 
has prompted me to report the following, as told to me by Harold 
Councillor, an Aboriginal. 

The coastal natives around Geraldton used gum from the 
blackboy tree (Xanthorrhoea), in the same fashion as the inland 
people used gum from the spinifex (Triodia). However, the peo¬ 
ple between the coast and the spinifex countrv did not have a 
ready supply of gum. They did have a substitute, however, which, 
while not highlv regarded, was nevertheless used. This was the 
gum from the biro bush (Eremophila fraseri ), a low bush with 
dark green leaves covered with a slightly sticky gum. The leaves 
are placed on a flat rock and another rock placed on the leaves. 
As the leaves are pressed more are placed on the pile and the 
rock replaced. Eventuallv the gum exudes on to the base rock 
and is collected and melted together. 

Blackboy gum was probably the main item of trade between 
the Geraldton people and those inland. Spears were the main item 
used as exchange bv the inland people, the best spearwood coming 
from a tree called by the Aborigines “noodinga.” This is reputed 
to grow in a gully three miles south of Jingemarra Station home¬ 
stead, Yalgoo. 

—STAN GRATTE, Wonthella, Geraldton. 

The South-eastern Range Limits of the Western SUvereye.— 
It is rather strange that earlier observers have failed to make 
any records of the occurrence of the Western Silvereye (Zoster - 
ops gouldi) along the far south-east coast of Western Australia. 
In their earlier editions of the Birds of Western Australia (1948, 
1951) D. L. Serventy and H. M. Whittell were indefinite in fix¬ 
ing the south-eastern limits of the distribution of the species, 
mentioning only Norseman as their furthest east locality. In 
their third edition (1962) they extended the eastern limit to New¬ 
man’s Rocks, and in their fourth (1967) to Eucla. 

It will be useful to add some observations of my own in 
this general area. In January 1966 I saw a flock of about 60 
silvereyes in the coastal sand dune scrub 23 miles south of Mun- 
drabilla homestead -these were the green-backed western form 
(gouldi) and a specimen was collected. Mr. I. C. Carnaby informs 
me that he saw silvereves in mallee (Eucalyptus oleosa) wood¬ 
land 40 miles west of Eucla in September 1965. As this type of 
vegetation extends in a narrow coastal belt some distance across 
the border into South Australia it is likely that the Western Sil- 
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vereye ranges into that State also. Naturalists travelling along 
the overland road should look out for the species if they have 
opportunities of working the country between the road and the 
coast. 

On the eastern side of the Great Australian Bight the Grey- 
backed Silvereye (Z. lateralis) was recorded as far west as Ced- 
una by C. Sullivan (S. Aust . Ornith ., 9, 1928: 164-169). It would 
be of value, likewise, to obtain evidence of possible further west¬ 
ward occurrence. Collection of specimens at the extremities of 
the ranges of both forms might, perhaps, produce evidence wheth¬ 
er any hybridisation has taken place between these distinctive 
forms. Some recent ornithologists have lumped the two forms into 
one species, for which the name lateralis would have priority. I 
would subscribe to this view. 

—JULIAN FORD, Lynwood. 

Bird Observations from Dirk Hartog Island.—Three species 
of birds, previously unrecorded from Dirk Hartog Island, were 
noted during a visit to the island in early September, 1967. 

A pair of Grey Butcher-birds (Cracticus torquatus) were 
found resident in a thicket of large Minilya Rose bushes (Diplo- 
laena) near a wind pump and troughs about three miles north¬ 
east of Mystery Beach. 

Both other species were found on a saline pond behind the 
foredunes on the east coast of the island, about four miles north 
of Sandy Point. A party of eleven White-headed Stilt (Himanto- 
yus himantopus) were observed feeding in the shallow water. 
A flock of eight Mountain Duck (Tadorna tadornoides) was seen 
resting on a sand spit at the pond, and later they flew out to rest 
on the adjacent beach. This locality lies 70 miles north-west of 
the usual limit of the Mountain Duck’s range at Hamelin Pool 
(Serventy and Whittell, Birds' of Western Australia , 1967). 

—L. E. SEDGWICK, South Perth. 


Distribution of the Masked Owl in Western Australia—G. F. 

Mees (W. Aust . Nat., 8, 1963: 166-9; ZooZ, Verb., Leiden, No. 65, 
1965: 1-62) gives the distribution of Tyto n. novae-hollandiae in 
Western Australia as the lower South-West north to a line joining 
Perth—Yealering—Albany and the Nullarbor Plain east of Cockle- 
biddy. He also refers to a single specimen (labelled Yandil Sta¬ 
tion near Wiluna, August 1924, in the Western Australian Museum) 
from outside of these range limits. It is suggested, however, that 
this specimen may have been registered according to the address 
of its donor instead of its true locality which was possibly some¬ 
where in the South-West. Some new and until now unpublished 
records point to the fact that the problematical specimen did 
come from Yandil Station. 

K. G. Buller has kindly allowed me to study his diaries on 
the Canning Stock Route which were compiled while he was a 
member of two expeditions carried out in 1942 and 1943 by 
the Public Works Department. In his 1942 diary Buller mentions 
that he obtained a good view of a Masked Owl at Well 5 on July 
3, and collected a specimen at Well 17 in Killagurra Gorge on 
the night of September 14. The specimen was subsequently 
placed in the collection of Mr Hugh Wilson who was with Buller 
at the time but unfortunately Wilson’s entire collection has 
since been destroyed by insect pests. 

In August 1964, I. C. Carnaby (pers. comm.) flushed a Mask 
ed Owl from a hollow of a Cue York Gum (Eucalyptus striati - 
calyx) at Golden Grove, 30 miles south-east of Yalgoo on the Yal- 
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goo-Fields Find road. Carnaby stated that the Masked Owl was 
feeding on Galahs (Cacatua roseicapilla) which are common in 
the area. When we visited the locality on October 9, 1964, a Boo- 
book Owl (Ninox novaeseelandiae) had taken over the hollow 
which contained two of its eggs. 

The observation bv Carnaby suggests that the South-West 
population of the Masked Owl ranges to at least the mulga- 
eucalypt line and that there is no range gap between Albany and 
Cocklebiddy. It also appears that the species occurs in the arid 
interior and the north-west of Western Australia. The question 
as to whether T. n. novaehollandiae and T. n. kirnberli occasion¬ 
ally hybridise to the south of the Kimberleys is thus raised 
though the Great Sandy Desert may be a distribution barrier. 

— JULIAN FORD, Lynwood. 

OBITUARY 

C. G. HAMILTON, M.B.E. 

Charles Greenlaw Hamilton, the first president of the Western 
Australian Naturalists’ Club at its founding in 1924, and honorary 
life member of the Club, died at Perth on August 29, 1967. He 
was born at Guntawang, New South Wales, on January 16, 1874, 
and came to Western Australia in 1897 on joining the Education 
Department. 



C. G. Hamilton 


Mr. Hamilton’s father, Alexander Greenlaw Hamilton (1852- 
1941), was a noted N.S.W. naturalist (Australian Encyclopaedia, 
4, 1958: 419), lecturer in botany and nature study at the Sydney 
Teachers’ Training College. He visited Perth in 1923 for the 
meetings of the Australasian Association for the Advancement of 
Science and gave a lecture to a meeting of the Club. A brother, 
Harold Wynne Hamilton (1877-1933), lecturer in geography at the 
training college, was one of the founders of the Gould League of 
N.S.W. and its honorary secretary for 17 years. Mr. Hamilton’s 
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eldest son, Mr. A. L. Hamilton, of the Department of Agriculture, 
Busselton, married a grand-daughter of the well-known ornitholo¬ 
gist, F. Lawson Whitlock. His second son, Mr. C. D. Hamilton, 
one of the first junior members of this Club and now senior 
lecturer at the Department of Forestry, Australian National Uni¬ 
versity, Canberra, discovered, whilst with the Forestry Department 
at Mundaring, a remarkable parasitic plant, the only member in 
Australia of the Rafflesiaceae, and which was named after him 
Pilostyles hamiltoni by Mr C. A. Gardner. The third son, Mr F. L. 
Hamilton, is with the Education Department. 

Charles Greenlaw Hamilton, as might be expected with his 
family associations, had a life-long interest in natural history, 
developed in rambles in the country with his father at Guntawang 
and in the Illawarra area. He inherited from his father, also, a 
facility with pen and brush, which he developed as an aid in 
natural history observation. In later life his artistic talents came 
more prominently to the fore and to the general public he was 
primarily known as an artist and art critic. 

He joined the Education Department in this State as an Assist¬ 
ant on January 18, 1897 and during his period of service held 
various posts including First Assistant, Temporary Head Super¬ 
visor, Officer-m-Charge of Nature Study and Head Teacher. He 
retired from the department on January 16, 1939, after having 
held the position of Head Teacher at the Claremont Practising 
School for three years. Perhaps he gained most from his period 
as head of the Practising School, for this time he was able to try 
out many of his ideas of a new educational system while working 
in close collaboration with his colleagues of the Teachers’ Training 
College nearby. Until his death he advocated a more enlightened 
and free method of teaching. Among his friends in this field he 
numbered Professor R. G. Cameron, Professor of Education, for 
whom he had a great admiration. 

However, it was his nature studv activities in the department 
by which he was generally known'in the community. The post 
gave him ample opportunity of studying natural history and 
developing a wide knowledge ot the plants and animals in the 
South-West and the Goldfields areas. He thrilled generations of 
pupils with his lightning blackboard sketches of birds and other 
creatures. Sketching outdoors was a favourite pastime and at 
every opportunity he made beautifully sensitive drawings of the 
many plants and animals with which he came in contact. These 
delightful thumbnail sketches covered page after page in the 
sketchbooks he always carried, and, in fact, embellished any piece 
of paper or envelope he had at the time. 

He was one of the nineteen local naturalists who were the 
foundation members of the Western Australian Naturalists’ Club 
in 1924 and it seemed the logical step at the time to choose him as 
President. He served two terms in this founding period and took 
up the reins again as President in 1930-31, and yet again in 1933-34, 
and in 1939-40. In later years at important Club functions he was 
invited to speak and was a regular visitor, during his years of 
retirement, at the annual Wild Life Shows in the Town Hall. At 
the annual general meeting of the Club on December 7, 1962, in 
the presence of many pioneering members specially invited for the 
occasion, he declared Naturalists’ Hall officially open. To mark the 
event he presented the Club with two watercolour paintings of his 
(the Western Rosella and the Blue-and-White Wren) which now 
hang in the Library, and a recent photograph of himself, which is 
here repredured (a portrait, c. 1920, was published in the history 
of the Club, W. Aust. Nat., 9, 1964: 125). 

Unlike his father he was not a publishing naturalist and his 
influence on natural history and his fellows was mainly through 
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personal contact—the generous sharing of his vast store of know¬ 
ledge, stimulus and continued encouragement. 

After he reached the retirement age in the Education Depart¬ 
ment he joined, in 1940, the staff of Hale School, then in West 
Perth, as Art Master and remained there until 1954. He revelled 
in his work at this school and was keenly interested in its sport¬ 
ing activities, playing with, and coaching various teams. He was 
particularly fond of cricket and was a tricky bowler right up 
to the time he left. At the age of 72 he achieved the hat trick 
bowling against the School XI. 

Outside the world of schools and natural history in these later 
years be became best-known, perhaps, as art critic of The West 
Australian , for which newspaper he wrote between 1946 and 1964. 
In these writings he discussed many aspects of art and his 
approach was uncommon in some ways. The simplicity of his 
language was refreshingly understandable and his comments en¬ 
couraging and constructive. He liked a “trier” and he would help 
the artist, hot only by advice, but by personally acquiring a paint¬ 
ing. Love of beautiful things was particularly strong in his make¬ 
up and the Arts -generally loomed large in his thoughts and activi¬ 
ties in his later life. Various art groups he belonged’ to or visited 
benefited from his presence. He was associated with the Patch 
Theatre and lectured and talked to many groups and societies. 

For his service to education and the arts he was awarded the 
M.B.E. and received the honour from the hands of the Queen on 
the occasion of the Royal Visit in March 1963. 

V. N. Serventy contributes the following appreciation, which 
sums up what a great many people thought of him: 

“I first met Charlie Hamilton—we always called him that right 
from the first meeting—at a Naturalists’ Club conversazione 
where he gave a talk and did some bird sketching. What came 
through on that first meeting was the warmth of the man, the 
charm of his personality, his innate goodness. We all know many 
gifted people, many charming people, many well-educated people, 
but the quality of goodness is rare. Another interesting facet was 
that long after Charlie retired from teaching he would still be 
the centre of an attentive audience at any gathering where retired 
Superintendents or Director-Generals of Education would be ignor¬ 
ed. For though he never rose to great heights in the Education 
Department, as an educationalist he was outstanding and his com¬ 
ments worth considering. Above all his strength lay in the influ¬ 
ence he had both on pupil, teachers, college students and practis¬ 
ing teachers. 

“For all who knew him were privileged to have known at 
first hand a gifted educationalist a ; nd a good man.” 

Until the end he led a full life. Dr. K. G. Tregonning, Head¬ 
master at Hale School, whom Mr Hamilton taught at the school 
in 1940-41, and whom he recalls as “a kindly man, everyone’s 
friend and adviser,” states that at the Old Boys dinner in 1967 he 
stayed until nearly midnight, “talking of the future, twinkling 
eyes and kindly words.” On the day before he passed away he 
played his last game of billiards, a game he loved for the com¬ 
panionship it offered. 

The end was sudden. He was taken to the Royal Perth Hospital 
after a heart attack early in the morning and did not survive the 
day. His wife (nee Nina Helen Leslie) predeceased him by a year, 
after a long illness during which she was bedridden. The older 
Club members recall her as a gracious lady at the early field 
excursions. 

C.D.H. and D.L.S. 
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ABORIGINAL ROCK ENGRAVINGS AT BOOM BOOM 
SPRING, WALDBURG RANGE 

By Rev. D. L. McCASKILL, Claremont. 

INTRODUCTION 

The Waldburg Range lies 150 miles north-west of Meeka- 
tharra at latitude 24deg. S. t longitude 117deg. E, in Western 
Australia. Approximately ten miles west, across a flat plain, is 
an unnamed range, extending north and south over a distance 
of about five miles. This range lies between the Rivers Gascoyne 
(22 miles south) and Lyons (12 miles north). The fall from its 
north-western slopes is into the Thomas River. 

About midway along the eastern edge of this range, and five 
miles north-west of Waldburg Station homestead, the Boom Boom 
spring is located in the stony bed of a dry creek which, rising 
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Fig. 1—Location of Boom Boom Spring. 


back in the range has cut a small gorge through this last ridge of 
dolerite to escape eastwards into the plain. I had been shown 
the spring and the area of engravings about it in March, 1967, 
by Mr Alan Bain of Mount Clere Station. Since there appeared 
to have been no systematic investigation ever made, a second visit 
was undertaken in August accompanied by the Reverend C. O. 
Leigh Cook, Master of Kingswood College, and Siskra Vallebho- 
toma of Thailand, an archaeologist now engaged in studies in 


25 













26 


Fig. 2—General appearance of the Boom Boom Spring area. 










anthropology at the University of Western Australia. Mr John 
Woods, on whose property the spring is located, was most helpful. 
He has indicated other sites of engravings, which it is hoped to 
examine later. The two and a half days spent at Boom Boom 
were fully occupied examining that site alone. Boom Boom 
was again visited by the writer in May of 1968 and further exam¬ 
ination was made. 

The ridge in which the spring is situated is of tumbled 
dolerite stones of varying sizes, and gives way along its eastern 
slope to a parallel belt of gibber country averaging 250 yards in 
width. In turn this merges into the plain, carrying mostly sparse 
mulga, which continues flat and uninterrupted eastwards till the 
Waldburg Range rises abruptly, presenting to a viewer from above 
the spring a long and impressively massive block on the skyline. 
To the same viewer, another 20 miles behind the southern end 
of the Waldburg block the striking, pointed summit of Mt. Egerton 
appears, while the northern end stands against the steep-sided 
Teano Ranges, 20 miles beyond. 

The area in which the engravings occur is found on the top 
and slopes of the eastern ridge on either side of the gorge, and 
in the belt of gibber on its east. For convenience of investigation 
the area is described under five headings. 

1 . Clearings. In the gibber belt, over a distance of 600 yards 
south of the gorge, and 4C0 yards north, and on the top and slopes 
of the ridge over a lesser distance, there are more than 200 separ¬ 
ate small areas which have been cleared of stones and scrub, 
leaving a smooth floor of red soil. 

2. Approach to the gorge. From the east across the gibber to 
the mouth of the gorge. 

3. The gorge. A three-fold division, moving up-stream. 

(a) The entrance. From the actual point of emergence of the 
creek into the plain to the first bend 30 yards up. 

(b) The spring section. This covers a distance of 120 yards 
from the first bend and has the spring situated almost at its 
centre. 

(c) The inner gorge. A stretch of 50 yards from the end of 
the spring section. 

4. The ridge. This is cut by the gorge into two parts, (a) 
North, and (b) South. 

5. The engravings are examined under the following headings: 

(a) Types of workmanship. 

(b) Age, 

(c) Groupings of subjects, 

(d) General. 


1. CLEARINGS 

Some of these clearings are as big as twelve by six feet, the 
average being about six by three. They are usually roughly oval 
in shape, though without apparent uniformity. On the ridge 
especially on the steeper northern side of the gorge, they are 
arranged roughly in terraces following the contours of the hill. 
Where they exist in the gibber belt they run parallel, and rea¬ 
sonably adjacent, to the foot of the slope. Towards the extreme 
ends of the thousand yards increasingly less engravings are to be 
seen until eventually none at all is to be found. Elsewhere, 
around these clearings there is a noticeable density of engrav¬ 
ings. 
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In many of the clearings there is a flat, heavy, squarish 
stone, sometimes four to six inches thick and 15 inches long, 
whose surface is polished by friction. This surface is quite flat 
with no sign of grooving or hollowing which normally appears 
on stones used for grinding food. The hardness of the dole- 
rite stone may account for this. The best examples of these flat 
stones are seen near the high point of the north bank above the 
gorge entrance. (G). Here the stony surface includes large round¬ 
ed stones of up to two or three feet in thickness and, in some 
places where clearings have been made, the result is more like a 
shallow pit surrounded by a two or three feet rampart. 

A common feature in nearly all of the clearings is the abun¬ 
dant presence of chips of stone" and quartz, many foreign to this 
area. Small chipped pieces of quartz, flint chips resulting from 
the knapping of larger stones, pieces of shale, and sometimes of 
coloured stone from elsewhere, are to be seen in profusion. 
Many of these pieces show chipped edges from scraping or cut¬ 
ting. 

A noticeable feature is that no clearing was found in asso¬ 
ciation with sheltering overhangs of ledges or rocks. All are well 
in the open. 

In some instances standing stones with engravings are as¬ 
sociated with clearings. (Fig. 4, no. 4). 

2. APPROACH TO THE GORGE 

Two hundred yards east of the gorge mouth, on the edge of 
the gibber belt, is an area which was once cleared of stones. 
Around this a circle of larger stones was placed. Central within 
it is a shallow mound of smaller stones (about three to five inches 
thick), 12 feet across and 12 inches high. In the middle of this 
mound is embedded an upright stone column, 12 inches in dia¬ 
meter, A search revealed the broken top piece of the column 
some 20 yards away to the east among the circle of larger stones. 
This piece fitted perfectly to bring the column top 18 inches above 
the surrounding mound. (This stone will be referred to as H.). 
On the gibber stones round about are engravings of hands, feet, 
and lizards. 

From the stone H it is probable that a line of small erect 
stones, about 25 yards apart, once led west towards the high point 
G on the north ridge. This is indicated by arrangements of stones 
which have been used as wedges about their bases to hold them 
upright. Only the two nearest of these stones still stand though 
some lie near their former positions with signs of having their 
bases embedded in the ground. Movements of grazing cattle could 
well be responsible for the upending of these stones. Below G 
where this line would have reached the foot of the ridge, a two by 
one foot flat stone was found (now in the W.A. Museum) on which 
were engraved three longitudinal lines with a number of circles 
on each. This one also stood erect. 

Throughout the gibber belt hundreds of the loose surface 
stones have been engraved with simple subjects such as feet and 
emu tracks. 

At the mouth of the gorge, one finds converging through the 
gibber, the creek on the north side, with a track, cleared of gibber 
running on its far (north) bank, and a second track coming in 
from the south-east. This second track appears vaguely to start 
near H. swinging first to the south-west. Then it becomes very 
plain, straighter, and well defined for the last hundred yards to 
the gorge mouth. These tracks are six to eight feet wide and 
appear to have Aboriginal significance. It i,s most unlikely that 
they have been made by pastoralists. 


28 


3. THE GORGE 

(a) The Entrance: At its mouth, on the eastern side of the 
ridge the gorge is 20 yards wide. The south bank here is shallow, 
rising to 30 feet in 50 yards. The high northern bank is a mass of 
tumbled boulders, some quite large, rising abruptly 60 feet. 
Fifteen yards inside the entrance is a stone watering trough built 
by pastoralists years ago. In good seasons water was piped to it 
by gravity from the spring 80 yards upstream. On both sides of 
the gorge entrance are engravings of which Fig. 3, Nos 5, 6, and 
21 are examples. An eagle (Fig. 4, No. 5) looks down from a posi¬ 
tion half way up the north wall, on people entering the gorge, 
then over their heads to the Waldburg Range. Adjacent is an¬ 
other eagle, and a head-dress (Fig. 4, Nos, 6 and 13). Many carv¬ 
ings are located on each side of the entrance. 

(b) The Spring Section: Just beyond the watering trough the 
creek bed swings towards the south. The south-east bank (on the 
left) now develops into a sharp rocky wall 20 feet high, rich for 
90 yards in engravings as it looks down on the spring. Here are 
representations of boomerangs (Fig. 4, No. 25), emu eggs (Fig. 4, 
No. 23), rainbow (Fig. 4, No. 18), and designs (Fig. 4, No. 28). 
Stick figures, hands and animals are also to be found here. The 
opposite, or right, bank, is sparsely decorated by comparison. At 
the time of our visit which was in a dry season the spring itself 
consisted of a small, shallow, green, stagnant pool with a surface 
diameter of about four feet. 

(c) The Inner Gorge: At the end of the spring section the 
creek bed changes direction again, towards the west. From here, 
another section starts which, after 50 yards, narrows to another 
gorge, tiny and only eight feet wide. At this narrow point the 
left bank, is 20 feet high but the northern only six. This point 
marks the end practically of the consistent appearance of engrav¬ 
ings. Beyond this, the creek swings further west and continues 
back to its source deep in the range. In this section the south 
wall contains a variety of carvings, including naturalistic emu 
feet, and a serpent-like figure (Fig. 4, No. 27). 

4. THE RIDGE 

(a) The North Ridge: The gorge cuts the ridge simply into 
a north and south division. As already described, the bank of the 
north ridge rises abruptly from the gorge. At its summit and 
about 20 yards further north, are two outcrops standing five or 
six feet above the rest of the dolerite boulder-covered ridge, 
labelled G and G1 respectively. Terraces and clearings follow 
contours round the crest immediately behind and to each side of 
these outcrops. The area is actually part of a much larger ridge 
which continues higher and beyond. However clearings and engrav¬ 
ings are not evident beyond about 30 yards up the hill from G 
and G1 (ie. north-west). This area is rich in engravings and again 
here is to be seen a noticeable connection of carvings with clear¬ 
ings. An example is that (Fig. 4, No. 20) which stands above one 
end of a two to three feet deep clearing. This northern ridge was 
examined as it followed the stream about 200 yards up to a point 
above the inner gorge. It was found that the carvings end almost 
completely as the view down stream of the gorge mouth and the 
Waldburg Range is cut off by the shoulder of the ridge. All 
that was to be seen beyond here were a half dozen engravings of 
simple design—footprints and grids which had the appearance of 
being very old. 

However the eastern slope of the northern ridge, from the 
gibber flat at its foot, up to a line running north from G1 con¬ 
tains many interesting engravings including very weathered radiate 
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Fig. 3 — Rock engravings at the Boom Boom Spring 
















figures, a quaint animal possibly a mouse, a tassellated girdle, 
and many designs. 

(b) The South Ridge: This resembles a “finger” about 120 
yards long and averaging 40 yards wide, bounded on the east by 
the gibber flat, on the west by the creek bed and the spring, and 
terminating northwards in the gorge entrance. The “hand” to 
which the finger is attached on the south is a larger ridge. Along 
the side of the ridge overlooking the gibber is a number of small 
outcrops designated here from south to north . . . E3, E2, El, E, E4. 
Two other outcrops on the west side of the ridge looking down on 
the spring are E5 and D. Terraced across the saddle between E and 
D are situated many clearings with which are associated a large 
number of engraved stones. This area is one of the richest parts 
of the site. 


5. THE ENGRAVINGS 

(a) Types of Workmanship: Various types of techniques, 
artistic skills and degrees of sophistication are seen in the en¬ 
gravings on Boom Boom site. There are stick figures (Fig. 3, No 33), 
outlines (Fig. 3, No. 12) and filled-in figures (Fig. 3, No. 9). 

The technique commonly used is pecking, in which the artist 
strikes a pointed stone against the surface of the rock on which 
he is working. The accuracy of outline in some of the engravings 
here and the hardness of the dolerite rock suggests the possibility 
of a pointed stone being struck by another, chisel-like. The surface 
of the rock is removed by the peck, leaving the under layers to 
show through yellow against the chocolate brown surface. The 
type of rock surface here is pitted or rough making it difficult at 
times to trace the original outlines, especially when there may be 
super-impositions or additions. In a number of instances this has 
occurred (Fig. 4, No. 1) with no apparent meaningful connection. 
There are other works where it is easier to see a connection (Fig. 
3, No. 23). 

A variation in technique is found in the gorge entrance at 
the foot of the north ridge (Fig. 4, No. 10). Here a broad Y-shaped 
figure has been made by marks spaced fairly evenly apart, each 
being about 3/8 inch long. These appear to have been made by a 
stone struck with a glancing blow across the surface of the rock. 
Seven such shaped figures were found, all executed with the 
same technique. It is of particular interest that no other carvings 
were found in which this technique was used, though a thinner 
and longer type of gash more spasmodically placed was seen in an 
old carving of a man wearing standing hair, or a six-rayed vertical 
head-dress on the east slope of the north ridge. Associated with 
the first Y-shaped figure is a beautifully executed circular figure 
which first appeared to be a number of concentric circles. How¬ 
ever closer examination proved it to be one continuous pecked 
line which the artist has drawn with fascinating skill. 

It is a feature of this site that none of the engravings is very 
large. The largest is no bigger than two and a half feet. This is 
conditioned by the size of the stones available. There is no oppor¬ 
tunity for continuous “gallery” engraving because of the broken 
nature of the country. Almost all the illustrated figures were just 
smaller than the rocks on which they were executed. 

In the gibber belt to the south of the direct line between 
H and G, round about the points marked A and B, are lines on a 
number of rocks which are difficult to assess. At first sight they 
appeared to be very old grooves. The difficulty lay in the associ¬ 
ation of these lines and natural faults in the stone which they 
followed. However it does seem possible that what was a natural 
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Rock engravings at the Boom Boom Sprin t 
















fault line was enlarged by gouging or rubbing along its length. If 
this be the case no individual marks are any longer visible. 

The lizard-like figure behind the bird in Fig. 4, No. 5, is 
very faint and appears to have been executed by hammering 
the entire area with a blunt stone. 

It is possible that the other eagle (Fig. 4, No. 6) was peck¬ 
ed originally, but the outline appears to have been rubbed very 
much since. This could be consistent with the practice of 
renewing the figure from time to time as part of an increase 
ceremony. 

(b) Age: Unfortunately there appear to be no Aborigines 
of local origin to act as informants or throw light on the age 
of engravings, or their meanings. To date no reliable method 
has been satisfactorily developed to assess the age of such 
works as these, though attempts have been made to do so 
by a geological examination of the rock and its surface. 
Crawford (1964) gives reports of attempts along these lines 
in connection with the engravings at Depuch Island. At 
Boom Boom, as elsewhere, varying degrees of hardness of 
the surfaces on different rocks, depth of patina, and degree 
of weathering according to sheltered or exposed position, are 
some of the variables influencing any assessment of age. Even 
on the same stone there may be variation at different parts. 
Mr Alan Bain has spent all his life in this country, and in his 
childhood was associated very closely with the Aborigines of 
this and surrounding areas. He can tell of many initiation 
ceremonies held at creeks and waterholes in the district, but to 
his knowledge this site has not been used in his lifetime. Thus 
it is most unlikly that the most recent of these engravings is 
less than 40 years old. The hands (Fig. 3, No. 20) have the ap¬ 
pearance of being among the most recent. 

Others have been weathered almost out of existence, only the 
depth of the grooved impressions indicating the great amount 
of weathering which must have been responsible for such near- 
complete effacement (Fig. 3, No. 12). It would appear that 
some of the work is very old because of (a) the marked dif¬ 
ference between Figs. 3, Nos. 20 and 12, assuming the former 
to be not less than 40 years old, (b) the contrast between the 
original work and the later additions to the same carving (Fig. 
3, No. 23), and (c) the extent of weathering in at least one in¬ 
stance where the surface is relatively quite hard and has been 
sheltered from sun, wind and rain by overhanging rocks about 
El (Fig. 4, No. 22). 

It is a characteristic of dolerite that where a rock cracks 
open the new surfaces exposed have a fresh grey-green colour. 
In a number of instances the surface of chocolate brown ori which 
an engraving has been executed has been thus cracked and the 
engraving divided. In one instance a six-toe human foot has 
been pecked on such a “new” surface. Along one edge of the 
surface the characteristic brown colourization has begun to oc¬ 
cur. If it were possible to work out a time-table for degrees 
of colouring we would have some indications as to the youthful¬ 
ness of this foot. 

(c) Grouping: Only in the case of the Y-shaped figures does 
there seem to be a complete concentration of a particular subject 
in one particular area. However it is obvious that greater interest 
is shown in specific subjects in certain areas. For example above 
the gorge entrance on the wall of the north ridge the largest 
figures are found—the eagles and the Fig. 4. Nos. 13 and 15. 
Further up the slope near G and G1 are standing stones (Fig. 4, 
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No. 4). Around E is a grouping of female figures of unusual design 
(Fig. 3, Nos 7, 8, and 27). 

On the hillside C are human feet and emu tracks (Fig. 4, 
No. 29; and Fig. 4, No. 7). This latter is probably a hunting scene. 
In this area also are lines and grids. The feet, tracks and lines 
would seem to indicate an accent on movement. In the gibber flat 
about A and B is a noticeable concentration of lizard and goanna- 
like figures (Fig. 3, No. 9). 

(d) General Description of the Engravings: This is examined 
under subject headings. 

(i) Human . A feature which soon strikes one searching 
Boom Boom is the scarcity of figures based on human forms. Such 
figures, as described by Wright (1964, 1968) in the Pilbara, or 
McCarthy (1962) at Port Hedland, or Crawford (1964) at Depuch 
Island are almost non-existent here. Fig. 4, Nos. 2 and 21, belong 
possibly to a spirit figure category. The female figures (Fig. 3, Nos. 
7 and 8) are similar to each other in concept though different in 
technique. Wright (1964: 108) reports inverted female figures at 
Madabanna Pool on Sherlock Station. It will be noted that one of 
these Boom Boom figures (Fig. 3, No. 7) is also inverted. In addi¬ 
tion, it is difficult to find female figures in reports of other sites 
quite like these. Another type of female figure is found here (Fig. 
3, No. 27). Among other human figures, a man with a boomerang 
in his hand, stick figures, and the outline (Fig. 3, No. 26) were 
seen. An excellent example of a pair of human feet is found on the 
east slope of the south ridge (Fig. 4, No. 29). Another of a single 
foot is in the entrance to the gorge (Fig. 3, No. 6). In the gibber 
flat between H and the foot of the slope below G, human feet are 
pecked in tracks, one to a stone. There is a similarity between Fig. 
3, No. 33 and Wright’s Upper Yule figure (1968, Fig. 17). 

(ii) Insect . Fig. 3, No. 2, appears to represent a sugar ant, 
although an alternative suggestion was an echidna. 

(iii) Bird. Only two emus were located similar to the peck¬ 
ed in figures on Depuch recorded by Crawford (1964: 45), but the 
stylized track is ever present throughout the entire site. There are 
several examples of a naturalistic emu footprint. The most elabor¬ 
ate is illustrated (Fig. 3, No. 29). There is also at least one clutch 
of emu eggs with the foreleg and foot of an emu on each side. 
Throughout the site there are many groups of circles. This motif 
is known to have meanings ranging from waterholes and sites 
(camp, ancestral, etc) to emu eggs, and often such a variety of in¬ 
terpretation within the one group of people. The only other obvious 
birds were the eagles already mentioned. 

(iv) Other Animal. Lizards or goannas appear as common 
subjects. One flat horizontal stone in the entrance to the gorge 
shows boomerangs or boomerang-shaped tracks, with possibly two 
lizards and a man (Fig. 3, No. 5). A variation in technique is found 
in the filled in pecked figure (Fig. 3, No. 9). This was found near 
B in the gibber flat and seems to have once occupied an erect 
position. Fig. 3, No. 32, is probably a lizard among a series of 
circles, although a less likely possibility is that it represents a 
female figure. Another lizard shows from behind the bird (Fig. 4, 
No. 5). A number of engravings appearing to differ in date of exe¬ 
cution are superimposed in Fig. 4, No. 15, one of which is probablv 
a goanna. Fig. 4, No. 20 is also likely to represent a lizard. It 
stands on the summit of the north ridge overlooking a clearing. 
A stylised four-legged animal in profile, difficult of interpretation, 
is found below D near the spring. On the east side of the north 
ridge is another animal, full face, still waiting identification. 

Serpent, or serpent-like tracks. A clearly worked example is 
engraved on the west side of the south ridge, below E5, overlook- 
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ing the creek. Other such engravings are illustrated (Fig. 3, No. 18, 
31; Fig. 4, No. 14). This type of track, especially the first shown 
here, is sometimes used as a map indicating water-holes. This 
could be its purpose here. 

Kangaroo. It is interesting that there is no clearly engraved 
kangaroo on the site although there are many tracks carved 
(Fig. 3, Nos. 10 and 14). Possibly a kangaroo or wallaby is to be 
found in the composite carving (Fig. 4, No. 15). Doubt’exists as 
to the identity of some of the animals depicted (Fig. 3, No. 34). 
According to Worms (1954: pi. 3h) parallel lines are sometimes 
used as a type of filling in, but only with male figures. Among 
possible interpretations of these two figures could be Tasmanian 
wolves, kangaroos, fighting bungarras. Three carvings of these 
pairs of creatures were found. These figures could even be con¬ 
nected with the Pilbara human figure shown bv Wright (1968, 
Fig. 16). 

Tortoise. The best examples of this subject are shown (Fig. 4, 
Nos. 11 and 26), the latter being remarkable for the care with 
which the outline circle of the body has been done. Two long¬ 
necked tortoises are engraved on the south ridge above the spring. 

(v) Designs. These vary from the simplest of grids, to the 
well defined circle of dots between the human feet "(Fig. 4, No. 

29) , and the complicated collection (Fig. 4, no. 22). The simplest 
grids consist of a vertical straight line crossing three parallel 
straight lines. On the site is a number of radiate engravings, some 
with lines leading regularly from the centre to an outer circle. 
While the interpretation of a circle is often a waterhole, the 
resemblance of some of these circles with radiating lines to the 
strong, large spider webs found in large numbers here is perhaps 
more than coincidental. In some circles irregular straight lines 
lead out to the circumference (Fig. 4, No. 3). This engraving has 
a small figure or an emu footprint emerging on the left and 
kangaroo tracks above. Fig. 4, No. 28, is a design frequently 
seen out as far as the desert to the east of Wiluna. The circular 
designs range from the single example (Fig. 3, No. 17) to clusters 
(Fig. 3, No. 28; Fig. 4, No. 23), and “square" circles (Fig. 4, No. 
24). Fig. 3, No. 24, is probably a track of ancestral significance. 
Among other designs are boomerangs (Fig. 4, No. 25). Fig. 4, 
No. 18. is a deeply pecked, old, carefully executed carving on the 
west side of the south ridge near the spring. It suggests a rain¬ 
bow rather than a boomerang, and bears resemblance to Worms’ 
rainbow snake (1954: pi. 5b), which he describes as a symbol of 
fertility. The technique used in Fig. 4, No. 10 has already been 
described. An interpretation is difficult without reliable infor¬ 
mants. An Aboriginal told me it represented a place of circum¬ 
cision. 

(vi) Head-dress: Fig 4, No. 16 is somewhat similar to the 
head-dress of the man at Watering Valley on Depuch Island 
(Crawford, 1964: 41b), and has the tassel-like appearance of some 
engravings at Hamersley (Wright 1964: 107). Fig. 4, No. 13 is a 
head-dress of a type used on the Murchison. It is very similar to 
one at present in the collection of the W.A. Museum. 

(vii) Trees. Trees or plants are shown (Fig. 3, Nos. 25 and 

30) . The latter is almost certain to be a stylised form of a type 
of mulga growing plentifully in the district. The tree-like carv¬ 
ings (Fig. 3, No. 3; Fig. 4. No. 9 and 19) are similar to Wright's 
figure at Hooley (1964: 103). The first two have a figure at their 
bases. The second has a clearly defined track running along its 
length on the left. The straight lines adjacent to the trees (Fig. 
4, No. 19), have a resemblance to those carved on a standing stone 
on the south ridge (Fig. 4, No. 12), at C. 
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(viii) Other. There still remain the Fig. 3, No. 4; 
and Fig. 4, Nos. 4 and 8. These have a similarity of appearance 
(especially the second) with the “wanigi” of the mosquito totem 
man of the Southern Aranda (Berndt. R. M. and C. H. 1964: 208, 
209). Certain Warburton Range people drew for Tindale (1936: 
208) the wanigi made by the Wati Kutjara at the Talatala. This 
bears favourable comparison with the first and second above. 

6. SIGNIFICANCE OF THE SITE 

Unfortunately it seems most unlikely that Aboriginal inform¬ 
ants of local origin can be located. Movements of population 
towards towns, particularly towards the coast, have robbed the 
district of all local Aborigines. Following the experience of a 
number of investigators, it is doubtful that reliable information 
could be obtained even if tribal members, now remote in residence 
and generation, could be found and taken to the site. 

Examination of the linguistic work of von Brandenstein (1967: 
map 3) shows inhabitants of this area to be Wadjarri people. 
Boom Boom appears to he in the northern end of their country, 
and they carried the name indicating this, Jaburru. Coastal tribes 
beyond the circumcision line lay to the west of the Wadjarri. 
It is likely that the spring would be within approximately 20 
miles of the language boundary with the Lira Wadjarri, to the 
west, and within 35 miles of Mt Augustus which marked the 
boundary between the local people and the northern tribes. This 
could give significance to Boom Boom as a place of contact 
between tribes for trade and other purposes. 

The logs of the early explorers who travelled through West¬ 
ern Australia in this general area—F. T. Gregory in 1858, Forrest 
in 1874 (1875), and Giles in 1876 (1889)—do not give very much 
information of Aboriginal life, though Giles does indicate a 
reluctance of people from further south near Cheangwa Hills to 
proceed too far north because of entering different people’s coun¬ 
try. Gregory travelled north up the Gascoyne from a point near 
Landor and gives a good report of a camp of 30 men and women 
he encountered on the 8th May (1884: 41). Their food included 
seed and roots, a few rats and a type of fig. Their weapons 
included 12 ft., heavy spears with 3 to IS barbs cut out of the 
solid shafts. These people would be 90 miles west of Boom Boom 
and could have been border Lira Wadjarri or belonged to the 
neighbouring North Ingarda. Having traced the Gascoyne River 
to its mouth, Gregory returned by way of the Lyons River. He 
reported evidence of cannibalism at Mt Augustus.’ He then swung 
south and passed within ten miles on the west of Boom Boom. 

In attempting to assess the significance of the site, a number 
of factors have to be considered. Firstly the clearings present 
difficulties. There are thousands of pieces of chipped and knapped 
stones and flints in the more than 200 clearings, and yet little of 
the expected accoutrements of camp life, as seen in many places 
throughout the surrounding country, can be found. The most 
obvious of these is the hand grinder. In the whole area investi¬ 
gated only one extremely rough and primitive hand grinding stone 
was found and a small piece of a woman’s plate. Furthermore, 
not one of these clearings was near shelter though there was 
plenty of shelter in creek beds and hills suited for camping sites 
about six miles away. These factors throw doubt on the clearings 
being created solely for camping purposes. However they would 
be close enough to other camp sites for men to reach for the 
performance of ceremonies in the way which Spencer and Gillen 
(1899: 172) describe in their accounts of increase ceremonies in 
Central Australia. 
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In their descriptions of these ceremonies they show totem 
members sitting in a depression while sacred tjurunga are rubbed 
on to the totem then on to the bellies of the men. This opens 
the possibility of a link in some way with the deepest of the 
clearings at. Boom Boom and the square stones within them. 
With this in mind a cave in a nearby ridge, 500 yards beyond the 
northern limit of the engravings, was examined, without success, 
as a possible repository for sacred boards or stones. 

A further problem is the significance of the stone H and its 
connection with the entrance to the gorge indicated by the tracks 
and the line of standing stones mentioned earlier. This stone bears 
resemblance to the secret increase rite of the mosquito totem of 
the Yantruwanta tribe of south-west Queensland (Elkin, 1984: 218). 
Radcliffe Brown (1913: 160) records a description of totem in¬ 
crease ceremonies of the Kariera tribe of north-west Australia 
given to him by informants who stated at the same time that 
totemic ceremonies had been discontinued for many years. He 
speaks of the ceremonial centre or “talu.” “At many of these 
totemic ceremonial grounds there is either a single boulder or 
heaps of small stones and these play a part in the ceremony con¬ 
nected with the place.” 

Piddington (1932) describes 21 specific increase ceremonies 
among the Karadjerrie people. The ceremony can centre round 
one or more holes in the ground, one or more stones projecting 
or buried. In the increase of wild honey a pathway of small 
stones is present. Of interest here is the statement of an Aboriginal 
to whom I described the stone H, that wherever there was a stone 
like that “something special buried nearby.” 

It would appear from an examination of all the factors, that 
there is some possibility of the site being one used for increase 
ceremonies. 

By comparison with Wright (1968: Fig. 171) it appears that 
the “trees” (Fig. 3, No. 3; Fig. 4. Nos. 9 and 19) are head-dresses. 
This would make the carving (Fig. 4, No. 9) with the track along 
its border a head-dress worn by a man, and a much more signifi¬ 
cant figure. With this established, together with the knowledge 
that Fig. 4, No. 13 is a head-dress used in these parts, it is reason¬ 
able to assume the carvings (Fig. 4, Nos. 8, 12, 19—vertical lines) 
are head-dresses similar to the wanigi and used in ceremonies. 
The fact of their being carved on stones would seem to invest 
them with an importance, sufficient to suggest that this site may 
have been a centre of ancestor mythological ceremonies. 

Another possibility is that the site was of hunting value. 
Certainly the spring is a place to which animals would come and 
where they could be trapped. Particularly would the inner gorge 
lend itself to the building of traps. However only one engraving 
was found which could be interpreted as a hunt (Fig. 4, No. 7). 
Though a man with a boomerang is seen on the summit of the 
north ridge, nothing was found representing a spear, or a spearing 
scene as described by Crawford at Depuch (1964: 52; 59, Fig. 7). 
However the fact of the spring, and the many tracks of the emu 
and kangaroo seem to indicate hunting associated with some type 
of hunting ceremony or hunting charm manufacture. 

COMPARISON WITH OTHER SITES 

Few sites of engravings have been recorded in detail in this 
part of Western Australia. 

Red Rock, on Yarlaweelor Station, is 70 miles south-west of 
Boom Boom. Stokoe (1959: 61) describes it as an important 
initiation centre. These people could have been Wadjarri, but they 
were once close to the boundary of more easterly tribes. There 
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is some similarity with the “serpent” (Fig 4, No. 27) and the 
concentric half circles (Fig 3, Nos. 5 and 6). Hands and feet with 
five or six fingers, and a tassellated design similar to Fig. 3, No. 
20, Fig. 4 No. 16, respectively, are seen. But little else of com¬ 
parable interest is noted. 

An examination of the report of Davidson (1952) of drawings 
at Walga Rock, 180 miles south of Boom Boom, reveals little by 
way of significant comparison. 

An attempt to link the local carvings with those of the Pilbara 
as illustrated or described by R. M. Berndt (1964), Crawford, 
Worms, McCarthy, and Davidson leads to little success. There 
are occasional similarities which have been recorded in this paper. 
Wright's monograph (1968) deals very fully with Pilbara drawings 
and engravings. Some similarity is seen in the matter of the tree 
head-dress, the barred oval design (Fig. 436) and the human figure 
with the hair or rayed head-dress (Fig. 187). However the almost 
negligible representation of anthropomorphic figures at Boom 
Boom, and of marine life is most obvious. The latter is under¬ 
standable geographically but not so the former. There does seem 
to be rather a link, especially through the importance given to 
the wanigi with subjects much further to the east. 

CONCLUSION 

From the number of clearings and the apparent age of some 
of the engravings, it would appear that Boom Boom was used 
over a period of many years. The presence of the wanigi head¬ 
dress points to the site being a mythological centre. Features of 
the stone arrangements and the engravings, compared with Spen¬ 
cer and Gillen and Piddington, are compatible with this site being 
used for increase ceremonies. 

The suggested link with ideas from the east, even as far away 
as the Warburton Ranges, and an absence of the same affinity 
with coastal people, is in keeping with the division indicated by 
the circumcision line shown by Radcliffe-Brown (1912: 145), Tin- 
dale (1940: map) and von Brandenstein (1967: map 3) to be no 
further away than 35, 70 and 55 miles respectively on the west or 
north-west of Boom Boom. 

A feature of the area about A and B in the gibber flat is 
the appearance of many of the larger stones. From the appearance 
of the stones it seems that they have been overturned or in some 
cases, even shifted. Yet this was obviously not done recently. It 
is difficult to find an explanation for this, but among the pos¬ 
sibilities can be considered that of another group of people coming 
in and upsetting the earlier arrangements. This too could be the 
explanation for the strange situation at the stone H whose top 
portion was 20 yards from the embedded lower part. Whilst it 
can be understood that cattle could have dislodged or broken the 
stone, another explanation is needed to remove a 12-inch stone 
column 12 inches through, to a point that distance away. 
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NOTES ON THE BIOLOGY OF VAR ANUS ERE Ml US 
By ERIC R. PIANKA, Department of Zoology, 
University of Western Australia, Nedlands.* 

Varanus eremius, the Desert Goanna, is one of the most wide¬ 
spread of the Australian “pygmy” goannas, but also one of the 
least known. This handsome lizard (Figure 1) was described in 
1895 by Lucas and Frost and later accurately figured in colour 
by the same authors (Lucas and Frost, 1896). These workers 
noted that Baldwin Spencer found the type specimen on the ground 
under logs and debris. Except for Loveridge (1934), who states 
that his collector (W. E. Schevill) reported that a Hermannsburg 
specimen had eaten a mouse, nothing new has since been published 


* Present address: Department of Zoology. The University of Texas. Austin. Texas 78712, 
U.S.A. 


39 






about this species. The present paper is based upon 43 specimens 
lodged in the Australian state museums, plus 53 specimens in my 
own collection. Most of my observations were made in the West¬ 
ern Australian sector of the Great Victoria Desert; a few were 
made in the Great Sandy and the Tanami Deserts. 

Figure 2 is a spot map showing known localities. Closed 
circles represent records based upon specimens I have examined, 
open ones those which I have not seen. The stippled area indicates 
the probable limits of distribution. Exact localities are listed be¬ 
low, using the following abbreviations: AM (Australian Museum), 
NMV (National Museum of Victoria), NTM (Northern Territory 
Museum), SAM (South Australian Museum), WAM (Western Aus¬ 
tralian Museum), and ERP (personal collection). Specimens re¬ 
ported in the literature but not known to be in the above col¬ 
lections are listed along with the appropriate reference. 

NORTHERN TERRITORY: NMV D159, D160 (Alice Springs); 
NMV D1418, D2071. D3557 (Central Australia); NMV D527, SAM 
R532 (Charlotte Waters); AM R11903, R11904 (Coniston Station); 
AM R10854-6, SAM R76-79 (Hermannsburg); NMV D478 (Illa- 
murta, James Range); NMV D9136, WAM R11353 (Idracowra); 
NTM R2148 (Lander River Floodout; 20° 04V. 131° 37’); NTM 
R2147 (Refuge Basin. Tanami Sanctuary; 20° 32’, 130° 56V and 
20° 08V, 130° 29V); NMV D2947, SAM R6090 (Tennant Creek); 
ERP 11554, 11572, 11589 (21 miles E. Sandy Blight Junction); 
ERP 11626 (10 miles NNW. of Chilla Well); ERP 11636, 11654, 
11668 (7 miles SE. of The Granites); Finke River (Loveridge, 
1934); Hermannsburg (Loveridge, 1934). 

SOUTH AUSTRALIA: AM R7635 (407 miles, E-W. Line); Im- 
marna (Kinghorn, 1924); NMV D99 (Oodnadatta). 

WESTERN AUSTRALIA: WAM R28015 (Boologooroo); WAM 
R14916 (Mileura); WAM R11353 (Mullewa); WAM R28023 (10 
miles N. of Mt. Davis); WAM R17081 (3 miles E. Roebourne); 
WAM R20082-4, SAM R4487-9 (Tambrey); WAM R14658, R22020 



Figure 1—An adult female Varanus eremius from the Great Vic¬ 
toria Desert. The dorsum is reddish-brown flecked with spots of 
cream and black, the tail longitudinally striped with cream and 
dark brown. Ventral surfaces are white except for the diagnos¬ 
tic grey patterning on the throat. 
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(Warburton Range); WAM R22001 (presumably Warburton 
Range); WAM R27230 (Wanjarri Station, Kathleen Valley); NMV 
D1772, D1787 (Middalya); NMV D9140-1 (280-300 miles NW. of 
Mt. Doreen, N.T.; ERP 12742 (62 mi. SW. Wiluna); ERP 13655 
(15 mi. SW. Youanmi); ERP 13368 (9 mi. N. Millrose HS); ERP 
11082 (8 mi. W. Neale Junction); ERP 10351, 11124, 13013 (16 mi. 
S. Neale Junction); ERP 11046, 12052, 12830 (24 mi. ENE. Laver- 
ton); ERP-10 specimens (21 mi. W. Lorna Glen HS); ERP-12 speci¬ 
mens (16 mi. S. Atley HS); ERP-14 specimens (6 mi. NE. Dunges 
Table Hill); Labbi Labbi Rockhole, 50 mi. N. Lake Mackay (Thom¬ 
son and Hosmer, 1963). 

Although at present there are no records from Queensland, it is 
probable that further collecting will turn up eremius in the Birds- 
ville area. 

Varanus eremius is predominantly a lizard of sandy, spini- 
fex-dominated country. But, at Boologooroo, Mullewa, and Roe- 
bourne in Western Australia, it probably occurs on somewhat 
harder soils. 

Whereas larger goannas such as V . gouldi become completely 
inactive during the winter months (at least in the Great Victoria 
desert), V. eremius is active all year long. In fact, there is some 
indication that this species may be more active in the winter than 
in the summer (Figure 3). On cold winter days it emerges late 
and does most of its foraging during the midday, while on hot 
midsummer days individuals are active as early as 0800 hours 
and appear to spend the heat of the day underground. 

The frequency of its unique and conspicuous tracks suggests 
that V . eremius is common in sandy deserts. However, it is ex¬ 
tremely wary and hence seldom seen. In spite of this a great 



Figure 2—Known localities of collection of Varanus eremius. The 
open circles represent localities based upon specimens the author 
was unable to examine. 
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MONTH COLLECTED 

Figure 3—Histogram showing the number of specimens collected 
during different months, suggesting greater activity during the 
late winter and early spring months. 

deal about its activities and habits can be deduced from its track; 
many of the statements to follow are based upon impressions 
gained while following eremius tracks. Individuals usually cover 
great distances when foraging, and I have often followed a fresh 
track for distances up to half a mile. Tracks indicate little ten¬ 
dency to stay within a delimited area; if there is a “home range, 11 
it must be an extremely large one. These small goannas are at¬ 
tracted to fresh holes and diggings of any sort, and almost in¬ 
variably will visit any man-made digging within a day or two 
after it is made. In contrast to V. gouldi , V. eremius apparently 
never do any digging for their prey, but rather rely largely upon 
catching it above ground. In a typical foraging run, an indi¬ 
vidual often visits and goes down into several burrows belonging 
to other lizard species (especially the complex burrows of Egernia 
striata where these occur). It is uncertain whether this is in 
search of food, related to thermoregulatory activities, or involved 
with escape responses. In any case, an eremius apparently re¬ 
members the exact positions of the burrows visited, since, in case 
of emergency, it will usually run directly to the closest one. 


TABLE I. —SUMMARY OF STOMACH CONTENT DATA (N = 67). 
24 stomachs were empty. Volumes measured in cubic centimetres. 


Food Item 

Number 

Volume 

% of 
Total 
Number 

% of 
Total 
Volume 

Frequency 

Centipedes 

1 

0.5 

1.6 

0.8 

2 

Scorpions 

1 

0.1 

1.6 

0.2 

2 

Grasshoppers 

26 

16.0 

40.0 

23.9 

38.2 

Roaches 

2 

1.0 

3.2 

1.3 

4 

Caterpillars 

1 

0.1 

1.6 

0.2 

2 

unidentified 

insects 

3 

0.9 

4.8 

1.3 

5 

Lizards 

24 

47.5 

35.1 

70.9 

30 

unidentified 

partially 

digested 

material 

8 

0.75 

12.0 

1.1 

11 

Totals 

66 

67.0 

99.9 

99.8 
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Table 1 summarizes the results of examination of 67 stom¬ 
achs, listing food items by both number and volume and giving 
the frequency of occurrence (i.e., the percentage of stomachs con¬ 
taining that prey item) of the various food types. It is readily 
apparent that V. eremius feed mainly upon large insects (especi¬ 
ally grasshoppers) and other lizards* Although as many grass¬ 
hoppers are eaten as lizards, their volume and energetic im¬ 
portance is considerably less than that of lizard food. Lizard 
prey species identified in the stomachs examined include: Able- 
pharus butleri, Ablepharus greyx , Ctenotus calurus, Ctenotus gran - 
dis, Ctenotus lesueurii , Ctenotus pantherinus ocellifer , Ctenotus 
quattuordecimlineatus , Delma fraseri. Ampliibolurus isolepis gul- 
aris } Ampliibolurus inermis, and Physignathus longirostris. It is 
therefore clear that V. eremius depend upon fairly large prey items 
and that they will probably eat nearly any lizard they can over¬ 
power. I have often noted an eremius track intercept the track 
of another lizard with evidence of an ensuing tussle. In only 
one case was an eremius actually observed to attack another liz¬ 
ard. On this occasion, a large V. eremius leapt out of a loose 
Triodea tussock when a small Ctenotus calurus came within a few 
inches of the edge of the tussock. 

Such dependence upon large food items (especially other liz¬ 
ards) is intimately related to the widely-foraging mode of hunting, 
both being readily understandable in terms of the other. It is a 
basic ecological principle that secondary and tertiary carnivores 
must usually be more mobile than either the herbivores or primary 
carnivores upon which they feed. During the course of foraging, 
an individual eremius may be expected to encounter a certain 
number of grasshoppers and other large insects. Because of the 
uncertainty of finding and capturing a lizard on that particular 
foray, an eremius can not afford to pass by such food items. 
However, there must be some lower size limit to acceptable prey 
because small insects are not taken. Hence there is some evi¬ 
dence that the capture of prey items smaller than large grass¬ 
hoppers requires more energy than such food items return to a 
large and active lizard like V. eremius. It might also be that the 
time an eremius would spend upon small prey can be better spent 
searching for larger foods. 

Testes volumes varied considerably in the 38 males dissected, 
but were generally small during the winter months and largest 
during the months of September. October and November. Since 
testes size is a good indicator of breeding activity, it is likely 
that mating also occurs during these months. Only 6 of the 
22 adult females examined were in reproductive condition. Three 
females collected during the month of October had very large 
ovarian eggs (from 5 to 10 mm. diameter), one collected during 
January also had enlarged ovarian eggs (6 mm. dia.), while two 
other January specimens had large elongated eggs (23-30 mm.) 



SNOUT VENT LENGTH in mm 


Figure 4—The snout-vent length frequency distribution for the 
66 Varanus eremius measured. At least six distinct size groups 

are present. 
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in their oviducts. Therefore, the eggs are probably deposited in 
late January or February. The clutch size was either 3 or 4 in 
the six gravid females examined. In my sample, 64-68 mm. snout- 
vent length hatchlings first appear in March, but one 66 mm. 
juvenile was collected in the Tanami desert in June. The smallest 
specimen collected during July through February measures 80 mm. 
snout-vent, suggesting fairly rapid early growth of the hatchlings. 
Polymodal analysis of the snout-vent length frequency distribu¬ 
tion (Figure 4) by the method outlined by Cassie (1950, 1954), 
shows six size groups, which could well represent year classes. 
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FROM FIELD AND STUDY 

Nesting of the Rod-tailed Tropic-bird at Sugarloaf Rook, near 
Cape Natural isle.—Suggestions that the Red-tailed Tropic-bird 
(Phaethon rubricauda) might nest on Sugarloaf Rock, one mile 
south of Cape Naturaliste, were made by V. N. Serventy (W. 
Aust. Nat., 9, 1965: 171). Subsequently Ted Watts and I (W. Anst. 
Nat., 10, 1967: 122) proved that nesting did occur; we found at 
least four pairs nesting on the Rock on January 27, 1967. In the 
summer of 1967-68 evidence was obtained that the nesting group 
on this Rock had expanded considerably. 

A visit on Christmas Day, 1967 showed that eight birds were 
sitting and nine others were circling overhead. On January 28, 
1968 a party (J. Shanks, G. Chester, D. Forbes and myself) 
ascended the Rock to band the nesting birds. Altogether 14 nests 
were found and 14 adults were banded, with an additional 10 the 
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following day when two more nests were located. In two of these 
nests the birds had not yet laid. 

On February 7, 1968 Dr D. L. Serventy drove G. Chester and 
me to the Rock. Four more adults were banded and two chicks 
which were hatched since the previous visit. 

I had to return to New South Wales soon after, but to com¬ 
plete observations on the current season the Rock was revisited 
by G. Chester. D. and S. Forbes and I. Reynolds on April 7—53 
days after the previous visit. There were eight nests with chicks 
(ail banded), five nests with eggs and four empty nests. Among 
these were two nests not noted previously—each had an adult 
with an egg. Four of the other nests were being used by birds 
other than those recorded on them previously. Four more adult 
birds were also banded. 

Remains of fish at the nest were collected and submitted to 
Mr R. J. McKay, of the W.A. Museum, for identification. He 
reported that they were of two species— Scornberesox forsteri 
(the specimen would have measured approximately 310 mm. in 
total length when alive) and Hemirhamphus sp. (possibly H. 
inelanochir, a female in roe, of a possible total length exceeding 
300 mm.). 

—M. K. TARBOTTON, Avondale College, Cooranbong, N.S.W. 

Some Records of Palaearctic Waders in Western Australia*— 
The published observations on migrant Palaearctic waders in 
Western Australia are still rather scanty. During the fourth 
phase of the Harold Hall Australian Expedition to Western 
Australia, in the first half of 1966, some random observations 
were made during visits to appropriate localities. Since these 
observations may add to existing information and give a more 
balanced picture of wader distribution, they have been brought 
together here. Apart from providing additional records of rarer 
species they also indicate that a number of these birds are 
present at a period when breeding birds would already have left 
for the Eurasian regions, as, for example, in the numbers seen 
at Nickol Bay in early June, the majority of these birds being in 
non-breeding plumage. 

In the following notes we have omitted any reference to 
endemic wader species which were also recorded at the time. 
The greater part of these observations were made by P. R. C. 
who, in addition to considerable experience of wader observation 
in the western Palaearctic, had also had the opportunity to study 
the Australian waders during an earlier expedition. 

ALBANY. 25th March—1 Marsh Sandpiper (Tringa stagnatilis), 
1 Greenshank (T. nebularia), 4 Wood Sandpipers (T. 

glareola). 

NEWDEGATE. 15-20th April—5 Greenshanks on pool in mallee. 

NICKOL BAY, ROEBOURNE. 3rd June—High tide assembly on 
rocky beach 20 Grey-tailed Tattlers (Tringa brevipes), 500 + 
Bar-tailed Godwits (Limosa limosa), 6 Black-tailed Godwits 
(L. lapponica), Eastern Curlews (Numenius madagascar- 
iensis) (present, number not recorded). Whimbrels (N. 
phaeopus) (numerous, one flock of 25 noted resting together), 
7 Turnstones (Arenaria inter pres) , Greenshanks (several, 
numbers not recorded). Two Marsh Sandpipers on a shallow 
lagoon on shoreward side of mangroves. In addition a mixed 
flock of c. 500 small waders present on the mud as the tide 
receded included 10-15 Large Sand Dotterels (Charadrius 
leschenaultn) , and small groups of Stints (probably Red- 


*Results cf the Harold Hall Australian Expedition. No. 13. 
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necked, Erolia ruficollis), and Curlew Sandpipers (E. 
ferruginea ). 

ONSLOW. 10th June.—1 Oriental Pratincole (Glareola 
pr at incola ), 6 Large Sand Dotterels, 6 Eastern Curlews, 10 
Whimbrels. 

BUSH BAY, NEAR CARNARVON. 12th June.- 16 Bar-tailed 
Godwits, 1 Red-necked Stint, c. 20 Eastern Curlews, 5 Whim¬ 
brels, 10 Large Sand Dotterels. 

13th June. 10 Red-necked Stints, 15 Grey-tailed Tattlers 
(resting on top of the mangroves at high tide), 12 Large 
Sand Dotterels. 

14th June.—4 Bar-tailed Godwits, 1 Greenshank, 3 Grey-tailed 
Tattlers. 

P. R. COLSTON and C. J. O. HARRISON. 

British Museum (Natural History), London. 

White Ibis near Perth. During a visit to Lake Mariginup, 
a few miles south of Lake Pin jar on May 2, 1968, Mr Tom Spence 
and I were surprised to see four White Ibis (Threskiornis moluc • 
ca) feeding in the shallows. 

While under observation the birds were disturbed by a stock- 
man riding past and flew to join a small party feeding on the 
far margin of the lake. A further search with binoculars revealed 
another solitary bird, indicating that at least 11 Ibis were present 
on the swamp. 

White Ibis have been recorded in the South-West on several 
occasions, but as far as I am aware this party of 11 is one of 
the largest groups seen in the Metropolitan area. J. Long re¬ 
ported 12 birds at Wattle Grove in January and February 1962 
(Serventy and Whitt ell, Birds of Western Australia , 1967). 

—C. F. H. JENKINS, South Perth. 

An Early Record of the Crested Bellbird from the Swan River 
District.— In his Swan River district bird list, W. B. Alexander 
(Emu, 20, 1921: 167) mentioned that there is a specimen of the 
Crested Bellbird (Oreoica qutturalis) which is labelled Perth, in 
the British Museum of Natural History, from the Gould Collec¬ 
tion. but excluded the species from the list on the grounds that 
the specimen “was no doubt obtained inland or further north.” 
In view of the recent observations of the Crested Bellbird at Beer- 
mullah (1954), Yanchep (1957), Lake Pinjar (1962), the Gna'n- 
gara pine plantation (1960) and Upper Swan (see D. L. Serventy 
and H. M. Whittell, 1967, The Birds of Western Australia , 4th edn.) 
in the northern part of the Swan coastal plain, it is probable that 
the collecting locality on the specimen’s label is correct. 

—JULIAN FORD, Lynwood. 

Flight Speed of Common Bronzewing.—Speed of flight, at 
least in short bursts, can be gauged in several species by pacing 
individuals in a motor vehicle along roads. In the case of the 
Common Bronzewing (Phaps chalcoptera) D. L. Serventy (W. 
Aust. Nat., 1, 1947: 66) has recorded these pigeons overtaking his 
car when it was travelling at 40 miles per hour. E. H. Sedgwick 
(ibid., 2, 1950: 144) estimated the speed of a Bronzewing at 30 
miles per hour in a moderate beam wind when he was travelling 
in a train. That the species can fly appreciably in excess of 40 
miles per hour was demonstrated when I was driving with Fauna 
Warden A. T. Pearce in a land-rover near Moodiarup on August 
11, 1967. A Common Bronzewing overtook and passed us without 
any apparent effort when our speedometer was registering a 
steady 42 miles per hour. 

—H. B. SHUGG, Fisheries and Fauna Department, Perth. 
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OBITUARY 

W. H. LOARING 


William Henry Loaring, a foundation member of the Club in 
1924, and later elected an Honorary Life Member, died at the 
Repatriation General Hospital, Hollywood on February 25, 1968. 
He was born at Coolgardie on January 24, 1898, son of the late 
A. C. R. Loaring, active in eastern goldfields affairs between 1896 
and 1902, and who in 1902 established a well-known orchard, 
“Lawnbrook” at Bickley, then known as Heidelberg. In the same 
year Mr Loaring, in partnership with Mr Neil McLeod, also pur¬ 
chased from Mr Richard Gale “Wallcliffe,” the old Bussell pro¬ 
perty on the Margaret River, but the homestead block was sold 
back to the Bussell family in 1910 (for biography of A. C. R. 
Loaring see The Cyclopedia of Western Australia , 1912, vol. 2, pp. 
152-153). 



W. H. Loaring, 1925. 


Will Loaring spent his early youth alternately at “Wallcliffe” 
and “Lawnbrook,” attending school both at Margaret River and at 
Carmel (near Bickley). The family retained lands at Margaret 
River after “Wallclifle” itselt was sold and Will and his family 
often resided there. For most of his life, however, he assisted 
his father in operating the citrus orchard at “Lawnbrook,” a 
show place in the district. 

On his 18th birthday lie enlisted in the A.I.F. and served in 
France. He was wounded in action and repatriated to Australia 
in 1917. In 1925 he married Marie Schmidt, of “Sunset,” Lower 
Chittering, whose brother Eric, of “Marbling,” Lower Chittering, 
married Will’s sister Barbara. In the same year he acquired a 
20 acre tract of virgin land at Bickley and started an orchard of 
his own, as well as operating at “Lawnbrook.” His own property, 
a considerable part of which was left as a nature reserve, he called 
“Wood St. Mars,” a name inspired by a volume of short animal 
stories by F. St. Mars. The name puzzled some of his corre¬ 
spondents, and soon after he was married he received a letter 
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addressed, “Wood Street, Mars.” On the envelope a helpful postal 
official had crossed out the word “Mars” and written, “Try Bick- 
ley.” Anticipating continued difficulties of this kind, Will remark¬ 
ed whimsically to his wife, “I think we have made a mistake. 
We should have called it “St. Mars Wood.” 

All his life Will was passionately devoted to natural history, 
not in an extrovert way with, as is customary, publishing his 
observations in natural history journals, but as a private, person¬ 
ally satisfying activity. An earnest, conscientious man, he record¬ 
ed in great detail his observations in a long series of diaries which 
began in 1915, just before he went to the War, and recommenced 
in a new format on July 1, 1918, under the title of “Nature 
Records.” However he was no retiring, selfish recorder. Though 
he rarely published much under his own name, he generously pro¬ 
vided his data to many other publishing naturalists. Perhaps the 
most notable of these contributions were those he provided Mr 
Angus Robinson for his memoir on the life history of the Western 
Magpie (Emu, 56 (4), 1956; 233), and mention may also be made 
of his notes on the earlier occurrence of the Quokka at Margaret 
River and Bickley (given to Mr S. R. White) and the numerous 
items from him published in the Birds of Western Australia (Ser* 
ventv and Whittell). 

He was encouraged and guided initially by the late W. B. 
Alexander, then in charge of the zoological collections at the 
Western Australian Museum, and for him Will had always a great 
respect and admiration. Alexander visited “Lawnbrook” several 
times, travelling by the old “Zig-zag” railway to Kalamunda; in 
Alexander's field notes three such trips are mentioned for 1919. 
An exhibit of the Red-winged Wren from Bickley, collected on 
one of these occasions and mounted by Otto Lipfert, was for 
long on public display at the bird gallery of the Museum. With 
Will’s passing there now remain only two naturalists in this State 
who had local field experience with Alexander—Ian Edgar and 
J. B. Higham. 

In 1923 Will succeeded Bruce W. Leake as State Secretary of 
the Royal Australasian Ornithologists’ Union and the writer of 
this notice followed Will in the post in 1926. 

Distance from the metropolitan area and the inconveniences 
of transport thither were the main factors which prevented Will 
in the earlier years from too frequent contact with Perth natural¬ 
ists. The Zig-zag railway (suspended in 1949) involved a journey 
of two hours each way between Bickley and Perth and it was not 
until the early 1930’s that a regular bus service started operations, 
and then only from Kalamunda. However, interstate naturalists 
called on him and during the 1927 interstate congress of the 
R.A.O.U. Mr Edwin Ashby, of Adelaide, visited Bickley and made 
observations there. In later years, with car travel more frequent, 
many of us enjoyed the company of Will at Bickley and else¬ 
where. He was a delightful bush companion and I recall with 
pleasure a joint camp we had together at: the Moor River gorge 
(W. Aust. Nat.. 3, 1952: 107) and at the mouth of the Moore River. 
As he aged Will gradually lost a good deal of his hearing and in 
his walks around “Wood St. Mars” his devoted wife acted as his 
ears in interpreting the bird notes. Later still a stroke incapaci¬ 
tated him but he retained consolation in the large natural history 
library he had built up. 

His note-books of a life-time’s detailed observation in his be¬ 
loved Bickley countryside, written up meticulously in his neat 
characteristic hand, as by a perfectionist, will be preserved in the 
Battye Library of the State Library. 

D.L.S. 
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SOME RECORDS OF BREEDING AFTER LATE RAINS 
IN THE HAMERSLEY REGION* 

By C. J. O. HARRISON and P. R. COLSTON, 

British Museum (Natural History) 

At the end of April in 1966 the Hamersloy region of Western 
Australia had a period of unseasonable and heavy rain. The 
fourth phase of the Harold Hall Australian Expedition collected 
bird specimens in this region in May and early June. In the 
period May 4-7, when we travelled up the inland road via Meeka- 
tharra and Mundiwindi. we found evidence of superficial flooding 
only a short while before, and surface water everywhere in a 
region which had previously experienced a number ot dry years. 
Water was flowing in some of the creeks. 

During the period May 11-27 the expedition camped on 
Coolawanyah Station, on the low hills of the Chichester range 
bordering the Fortescue River on the north side. In the period 
May 27-June 6 we camped on the Maitland River and Karratha 
Station. In both places surface water was available over large 
areas, although the smaller pools and creeks were beginning to 
dry up by late May. The rain had brought on a rapid growth of 
grass and small herbaceous plants, and at Karratha thick stands 
of grass covered much of the coastal plain. We collected samples 
of a wide range of bird species for preparation as museum speci¬ 
mens and evidence of breeding, apparently in response to condi¬ 
tion following the rain, was found in a number of species. 

Spinifex Pigeon, Lophophaps ferruginea. One bird had a clutch 
of two freshly laid eggs on almost bare ground by the side of a 
clump of porcupine grass in mid-May at Coolawanyah. Others 
were seen in small parties and it was difficult to be certain 
what these were doing. 

Budgerygah. Melopsittacus undulatus. These birds were present 
in pairs and small parties in the trees along the creeks and 
appeared to be about to nest or in process of nesting. 
Narrow-billed Bronze Cuckoo, Chrysococcyx ba.saiis. A female 
collected at Coolawanyah on May 12 had several large yolk sacs 
and appeared to be within a day or two of laying. 

White-winged Triller, Lalage sueurii. A female collected on the 
Fortescue River on May 18 had one large yolk sac, indicating 
breeding. 

Rufous Song-lark, Cinclorhamphus mathewai. Continual loud 
song from well-spaced males together with some aggressive 
chasing, and large gonads in birds that were collected, suggested 
that this species was breeding. 

Banded Plover, Zonifer tricolor. A pair were present near the 
camp at Coolawanyah. The female was collected on May 13 


* Results of the Harold Hall Australian Expedition. No. 19. The previous number in this 
series will appear in The Emu. 
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and found to be in breeding condition, the ovaries being well 
developed but no definite eggs in process of formation. 

Blue-an.d-white Wren, Mcilurus leuconotus. Males collected at 
Coolawanyah had very large gonads, suggesting breeding. Simi¬ 
lar-sized gonads were also present in brown-plumagea birds 
showing no blue-and-white colour. Two parties of individuals 
had small, short-tailed young only a few days out of the nest. 

Variegated Wren, Malurus lamberti. A male collected at Tam- 
brey on May 17 had very large gonads, and in the same area a 
family party with recently-fledged young was seen. 

Golden-backed Honeyeater, Melithreptus laetior. Several collect¬ 
ed on May 20 at Coolawanyah had small gonads, but a trio col¬ 
lected on May 23 only a few miles away consisted of two males 
with very large gonads and a female with two well-developed 
yolk sacs indicated imminent breeding. 

(In contrast to other meliphagid species, specimens of the Brown 
Honeyeater, Lichmera in distinct a, and White-plumed Honeyeater, 
MeUphatja peniciUata, were also found to have well-developed 
gonads; and frequent song was heard from both species, suggest¬ 
ing that: breeding might occur, but no further evidence was ob¬ 
tained.) 

Australian Pipit, Anthus novaeseelayuliae. Specimens collected had 
well-developed gonads. Towards the end of the period at Coola¬ 
wanyah a pair were found with a nest containing half-grown 
young and it was estimated that they would have been about half¬ 
way through incubation when we arrived. During late May at Kar- 
ratha different pairs were seen carrying food to young, although 
the latter may have been out of the nest by them. 

Singing Bushlark, Mira fra javanica. Birds were singing over 
open areas where grass had recently grown at Coolawanyah. The 
gonads of those collected were large and a female collected on 
May 14 had a fully-formed yolk-sac. At Karratha on May 30 
a juvenile with most of the wing and tail feathers fully grown 
was collected. Other, recently fledged, juveniles were seen on 
the grass flats in the same area. 

Star Finch, Bathilda ruficauda. At Karratha these were present 
in pairs and small parties in the rushy growth along the creeks. 
Of a few collected on May 28 the male showed large gonads and 
one female had a fully-developed yolk-sac, indicating that breed¬ 
ing was occurring. Painted Finches, Emblema picta. present in 
the same area showed no evidence of breeding activity and had 
small gonads, as did those collected at Coolawanyah. 

Zebra Finch, Taeniopygva castanotis. Birds at Coolawanyah 
had young that were still partially dependent on the parents. 
There was considerable song from males in small parties that 
came to drink, but no actual evidence of nesting. 


WHITE-HEADED STILT NESTING NEAR PERTH 

By B. HUTCHISON, Woodlands. 

During my activities in a bird-banding survey at Herdsman’s 
Lake I have often recorded parties of White-headed Stilts 
(Himantopus hirnantopus) from August to November. In 1967 a 
party of six birds were noted on a flooded paddock (Location A 
on map). These birds were first seen on August 8 and persisted in 
the locality. 

On September 23 and the week-end previously I was surprised 
to find the birds aggressive, flying at intruders and using the 
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broken wing ruse which indicated a nest or nests in the vicinity. 
But despite a search with powerful glasses no nest or nest site 
could be found. However on September 30 one bird remained sit¬ 
ting on what appeared to be a nest. Closer investigation showed 
a nest with one egg. 

The nest was built on a hump of wild couch. It was quite 
substantial, lined with fresh and dead grass stems. The egg close¬ 
ly resembled a small Silver Gull’s egg, but was pointed at one end. 
The colour was olive-green with dark purple-brown splotches and 
lines, the shell having a slight gloss. I wrongly assumed the egg 
was the first of a batch; it was however the last. 

The following week-end, October 7-8, Dr. D. L. Serventy 
accompanied my brother (D. E. Hutchison) and myself to the 
site. However the nest contained no eggs at all. Birds were ex¬ 
tremely aggressive, indicating young or other nests in the vicinity. 
Despite a constant watch birds did not settle and it was assumed 
young birds were hiding in bulrushes at the western end of the 
paddock. After Dr. Serventy had left a Kookaburra swooped into 
the paddock and carried off a young stilt in its beak. The 



Portion of Herdsman’s Lake where the Stilts nested; the symbols 
are explained in the text. 
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Kookaburra was immediately attacked by all the stilts, causing it 
to drop the young bird. A close search of this area failed to find 
the young stilt and it was assumed unhurt. 

I was able to pay a brief visit to the locality at daybreak the 
following day and was fortunate to see three young birds in clear 
light. They were observed through x 10 glasses and could be clear¬ 
ly seen. They were olive-green, with darker splotches above, with 
white neck collar, breast and abdomen. Their legs appeared to be 
unusually long, as did their beaks. When the parent bird became 
aware of me the young disappeared into long grass. 

A further visit on October 15 showed the adult birds and 
young had left the area. However the young, five in all, were 
located at B two weeks later. They had grown rapidly and were 
assuming juvenile plumage. A Whistling Eagle in the area was 
attacked by the adult stilts and was successfully put to flight. 

A second nest site was located at point C. This nest contained 
four eggs and was successfully photographed. Several pairs were 
in the vicinity and all became aggressive, or displayed the broken 
wing reaction. 

Further reaction by two pairs of stilts at point D indicated 
nests in this area, though they were never found. The assumption 
could be that at least 8 pairs nested in various localities on the 
lake. Each site was similar—being flooded tussocks of grass, with 
humps isolated by water. In all cases of nests seen (two in use 
and one abandoned) they were built on tussocks isolated by water. 

The birds' reaction to intruders was four-phased. The first 
was an aggressive swooping at the intruder, the second a flutter¬ 
ing of wings, with legs dangling as if broken, with the bird utter¬ 
ing a tremulous cry. The third was an actual broken wing display 
on the ground, and the fourth and most interesting was the bird's 
apparent settling on a nest, with the ruse being enhanced by the 
bird dragging grass towards itself. 

Apparently this is the first record of stilts nesting on the 
Swan Coastal Plain. Undoubtedly the unusually heavy rain during 
mid-winter, and the extensive flooding of surrounding paddocks, 
created suitable nesting sites for the stilts. Further observations 
may show that the area could well become a regular nest site. 

Nesting during 1968 was not definitely proved. However birds 
were seen at B by Mr. Tom Spence who thought that at least one 
pair was nesting. I made further observations but could find no 
concrete evidence of this. However very young birds and adults 
were seen frequently. 


NOTES ON THE FEEDING HABITS OF SOME 
WESTERN AUSTRALIAN BIRDS 

By C. F. H. JENKINS, M.A. 

The following notes on the feeding habits of some Western 
Australian birds have been prepared from a number of random 
stomach analyses and some careful observations through high- 
powered binoculars (x 16). The results indicate that several birds 
have a much more varied diet than is generally realised and that 
much still remains to be learned about the feeding behaviour of 
even our commonest species. 

Unless indicated otherwise all specimens were collected by 
the author. 


52 


Whistling Eagle, Haliastur sphenurus 

This hawk feeds largely on carrion and may often be seen 
soaring over lakes and estuaries in search of floating food. I was 
surprised therefore to observe a flock of about 30 Whistling Eagles 
hawking above the Old Coast Road, about ten miles south of 
Mandurah. They were swooping and turning as they used their 
talons to capture large flying ants (Camponotus sp.) which were 
then transferred to the bill and eaten in mid-air. 

With the aid of binoculars it was possible to see the birds 
capture numerous ants, the identity of which was checked by 
taking samples near ground level from the widespread swarm. 

Many of the smaller hawks are known to eat insects, but 
only once previously have I seen them being caught in flight. The 
other occasion concerned a Brown Hawk fFalco berigora) at 
Southern Cross, where the bird flew only a few feet above the 
ground using its talons to capture flying grasshoppers (Austroi- 
cetes cruciata). 

Australian Bustard, Eupodotis australis 

Ord River Station, E. Kimberley, June 1944. 

Stomach crammed with straw-coloured phasmatids. 

Eastern Curlew, Numenius madagascariensis 

The recorded diet of this bird includes crabs, molluscs and 
other small marine creatures (Lea and Gray, 1935), but I was in¬ 
terested to see a curlew last summer patrolling the grassed mar¬ 
gin of Monger's Lake (eastern side), catching grasshoppers. A 
local resident reported that two birds had been observed in the 
area for several days. 

King Parrot, Purpureicephalus spurius 

The natural food of this parrot includes the seeds of the 
Marri or Red gum (Eucalyptus calophyUc) and the Casuarina, 
but it has also learned to appreciate cultivated nuts and fruits. 
Like the Twenty-eight, the King Parrot occasionally takes insect 
food, as birds were observed through binoculars taking lerp 
insects (Psyllidae) from the leaves of a jarrah tree (E. margin- 
ata) at Mundijong. The leaves were not removed from the tree, 
but the parrot gently ran each leaf between its mandibles, scrap¬ 
ing the insects off in the process. It is probable that the parrot 
was more interested in the sugary tests covering the lerps than 
the tiny insects beneath. 

Twenty-eight Parrot, Barnardius zonarius 

The natural diet of the Twenty-eight Parrot includes the 
pulp of green eucalypt capsules and various native seeds, but it 
has also learned to appreciate a wide range of cultivated crops, 
such as wheat, almonds, apples, pears, apricots, plums and peach¬ 
es. Some rather unexpected articles of diet include Guildford grass 
(Romulea rosea) corms, capeweed ( Crypto stemma calendula) 
leaves and the grub stage of the sawfly (Perga sp.). A pair of 
Twenty-eights at Mundijong was observed with binoculars at 
quite short range, pulling up Guildford grass corms from the 
moist ground. Numerous outer husks of the corms were found 
lying on the ground after the birds had flown away. During the 
same period the birds were seen eating several small leaves 
(about two inches in length) of capeweed. 
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The incident involving the sawfly grubs occurred at Yanchep 
Park where two parrots were feeding in a clump of Tuart (Euca¬ 
lyptus gomphocephala) seedlings. One parrot was taking black 
Solarium berries, but the other was seen to be eating what looked 
like caterpillars. The insects were held in one foot while being 
eaten and it was possible with binoculars to see the body juices 
dripping from the parrot’s beak. The identity of the sawfly larvae 
was verified by examining insects still remaining on the foliage 
after the parrots had flown away. 

Narrow-billed Bronze Cuckoo, Chrysococcyx bosolis 

1. Collected by L. J. McHugh, West Perth, found dead in street, 
23/11/46. Four small hairy caterpillars. Two small hard fruits in 
a felty covering. 

2. Collected by D. L. Serventy at the 30 mile peg Perth/Bun- 
bury Road 3/9/46. Three small very hairy caterpillars (stomach 
wall felted with hairs). 


Tawny Frogmouth, Podargus strigoides 

The feeding habits of the Frogmouth have been discussed in 
some detail by Serventy (1936), and his summary indicates clear- 
ly that night flying insects figure little in the diet of this noctur¬ 
nal bird and that most of its prey is caught on the ground. A 
puzzling feature about the insects listed from many Frogmouth 
stomachs is the high proportion of Orthoptera (grasshoppers 
crickets, etc.). Almost all members of this group are protectively 
coloured and even those species such as crickets, which are active 
at night, would be very difficult to see. 

In February 1968 I found a dead Frogmouth, apparently kill¬ 
ed by a motor car, near the Kent Street weir at Cannington. The 
stomach content consisted entirely of two species of cryptically 
coloured insects—the Long-headed Grasshopper (Acrida conical 
and the Yellow-winged Locust ( Gastrimargus musicus). The road 
verge and neighbouring paddock were overgrown with kikuyu 
grass and paspalum, and no doubt supported a high population 
of grasshoppers, but the species in question are normally inactive 
at night and it is difficult to explain how such highly camou¬ 
flaged insects would be caught in the dark or even in the early 
evening. 

The bizarre suggestion (Gilliard, 1958a) that the open bill 
of the Frogmouth with its coloured interior may simulate a 
flower and so attract insects requires, as Gilliard states, “further 
confirmation/' but even if verified this would not explain the 
capture of protectively coloured grasshoppers. Further observa¬ 
tions may perhaps show that hearing is important to Podargus 
as well as vision, as various nocturnal birds, including owls and 
oil birds (Steatornis ccripensis) } have acute hearing. Experiments 
have shown that the Barn Owl (Tyto alba) is capable of catching 
a mouse in complete darkness (Gilliard, 1958b). 

Black-faced Cuckoo-Shrike, Corocino novoe-hollondioe 

1. Collected by A. Robinson, Coolup, 15/3/44. Ants 22, Lepi- 
doptera 1, scarab beetle 1, spider 1, Hymonoptera other than ants 

2. La Grange W. Aust., June 1944. Weevils 10, mantid 1, eggs 
of orthoptera 24. 

3. A. Robinson, Coolup, 18/12/43. Catasurcus rufipes (Curcul* 
ionidae) 6. 


54 


Little Cuckoo-Shrike, C. robusto 

Carlton Reach Station, E. Kimberley, June 1944. Tettigoniidae 
3, Acrididae 2, weevils 2, unidentifiable insect remains. 

White-winged Triller, Laloge sueurii 

Collected by A. Robinson, Coolup, 23/2/44. $ Hairy cater¬ 
pillars 4, small metallic wasps 2. 

Blue and White Wren, Molurus leuconotus 

North-West Cape, August 1946. Several small bugs (Heterop- 
tera) and unidentifiable ehitinous particles. 

Lemon-breasted Flycatcher, Microeca florvigaster 

Ivanhoe Station, E. Kimberley, May 1944. $ One small blue 
lady-bird, 20 small ants, small quantity of unidentifiable ehitinous 
particles. 


Great Bower-bird, Chlamydera nucholis 

Carlton Reach Station, ,E. Kimberley, May 1944. 

1. Ants 240, weevils 3. 

2. Ants 147, weevil 1, fibrous remains of native fruits. 

GROUP FEEDING 

Following a severe storm at Mandurah in July 1965 I was 
attracted by a mixed assembly of birds associated with piles of 
seaweed in a backwater near the mouth of the estuary. 

The main seaweed piles, the adjacent water and floating 
rafts of weed, were seething with kelp-fly maggots (Coelopidae) 
and presented a banquet which few insect-feeding creatures could 
resist. 

Competing with the Silver Gulls (Larus novae-hollandiae) 
and Crested Terns (Sterna bergii) along a fifty yard stretch of 
weed and within range of the flying spray were a dozen Willie 
Wagtails (Rhipidura leucophrys) , some twenty Australian Pipits 
(Anthus novae-seelandiae), fifty Swallows fHirundo neoxena), 
and several pairs of Red-capped Dotterels (Charadrius alexand - 
rinus). The gulls and terns dabbed on the water or pecked on the 
weed for the food, the pipits and dotterels kept to the drier 
patches and the wagtails took toll of both maggots and adults. 
The swallows confined their attentions to the flying insects which 
swarmed over the area. 

Although not interested in the actual maggots, several Pied 
Shags (Phalacrocorax varius) were also present feeding on the 
fish which were swimming amongst the maggoty weed. 
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SPHAGNUM SUBSECUNDUM 

IN WESTERN AUSTRALIA 


By G. G. SMITH, Botany Department, 

University of Western Australia, Nedlands. 

The first published record of the occurrence of the genus 
Sphagnum in Western Australia appears to be that of Nicholls 
(1933) in a footnote: “A couple of patches of Sphagnum were 
recently found on the banks of a drying creek in karri forest 
country 40 miles S.E. of Manjimup”. Unfortunately Professor G. 
E. Nicholls’ specimens have been lost, but there is a collection of 
a Sphagnum in the Herbarium of the Botany Department of the 
University of Western Australia made by Dr. J. I. Armstrong 
and Professor A. J. Eames and simply labelled “Eames and 
Armstrong, Manjimup 1938”. It is very likely this collection was 
made at or near the site of Nicholls’ discovery as Nicholls and 
Armstrong were, about that time, respectively Heads of the De¬ 
partments of Zoology and Botany in the University of Western 
Australia. 

In 1952 J. H. Willis of the National Herbarium of Victoria 
examined the Eames and Armstrong specimen (Specimen UWA 
64) and determined it as Sphagnum subsecundum Nees (Willis, 
1954). 

In August 1966, the author searched in the vicinity of the 
Weld River Bridge where it is thought Nicholls made his collec¬ 
tion and found a small stand of Sphagnum in a wetland depress¬ 
ion named Ant Pool by the State Forestry Department. The 
collection proved to be, on vegetative characters, Sphagnum 
subsecundum Nees (Specimen UWA 477) and it agreed with the 
Eames and Armstrong specimen determined by J. H. Willis. 

ECOLOGY 

Ant Pool is located on the west bank of the Weld River 10 
miles south of Shannon Mill townsite on the west side of the 
South-Western Highway. The Ant Pool basin is a part of an 
extensive wetland depression bounded on the east by the South- 
Western Highway, on the north by Ant Road south and on the 
west by Mossop Road south, the latter two roads being State 
Forestry Department forest access roads. 

This wetland is in forest vegetation composed largely of 
Eucalyptus mcrginata Sm. (Jarrah), and E. calophylla R.Br. 
(Marri) with adjacent areas of E. diversicolor F. Muefl. (Karri). 
The Ant Pool area is best described in the vernacular as a “paper- 
bark swamp” since much of its surface is covered by the paper- 
bark trees, Melaleuca rhaphiophylla Schau., and M. parviflora 
Lindl. A dense scrub community of myrtaceous shrubs fringes the 
margin of the swamp and extends over the wetland in a mosaic 
with a sedge-dominated community. This scrub is composed 
largely of thickets of Agonis linearifolia (DC.) Schau., A. juni - 
perina Schau., A . parviceps Schau., Leptospermum firmum (Schau), 
Benth., Melaleuca blaeriaefolia Turcz., Kunzea recurva Schau., 
together with much Gahnia decomposita Benth., Acacia hastulata 
Sm., and Gompholobium tomentosum Labill. Small stands of 
Ceplialotus follicularis Labill., occur in the fringing scrub com¬ 
munity. The central area of this part of the wetland consists of a 
meadow of Leptocarpus scariosus R.Br., and small stands of 
Boronia megastigma Nees. It is of slightly higher elevation than 
the peripheral part of the wetland where creeks meander under 
the scrub and tree communities. The stand of Sphagnum sub¬ 
secundum occurs in one of these creeks. 
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The mats of Sphagnum are not extensive, only two mats, 
each less than a metre square, were found in this creek. The peat 
moss grows in black mud of the creek bed, hardly covered by 
slowly moving water at the time of collection and densely shaded 
by trees and shrubs. The mud is composed largely of finely divid¬ 
ed humus derived from myrtaceous plants and sedges and having 
much ash from a severe bushfire of the summer of 1965-66. The 
mud about the Sphagnum plants was 12 centimetres deep under¬ 
lain by grey sand. The banks of this creek are of a lignin peat 
braced thickly with roots of the scrub community. Two samples of 
the mud taken from the Sphagnum mats gave pH values of 5.10 
and 5.35 respectively. The Sphagnum shoots were embedded in the 
mud with compact green leafy heads at ground level. None of 
the shoots was fertile. 

At the time of the author's first collection in August 1966, 
the swamp was readily accessible since a fire of the previous 
summer had burnt most of the undergrowth and tree foliage on 
the site of the Sphagnum and foliar regeneration was not very 
advanced. On a second visit to the site in May 1967, re-growth of 
the scrub made access to the creek system difficult. In some 
unburnt areas the undergrowth was almost impenetrable. The 
heavy shade canopy that normally prevails on this Sphagnum site 
no doubt enables the peat moss to persist in a creek system which 
contains little water in summer. 

Churchill (1961) in describing his Weld River Swamp, which 
is within a few miles of Ant Pool and essentially a part of the 
same wetland system, claims that the swamp is situated on a 
sandy basement which slopes steeply to the Weld River. Churchill 
found the greatest depth of peat to be two metres and underlain 
by a metre of peaty sand. He recorded pH values of the order 
of 3.3 to 4.0 in the top half metre of the peat and concludes that 
the high relief of the area and its highly acid conditions are 
indicative of Oligotrophic, High-moor conditions. From his paly- 
nological studies Churchill has interpreted the history of this 
swamp system as commencing as a sandy seepage area bearing 
a long-standing restionaceous sedge flora which gradually built 
up low peaty mounds. These mounds were subsequently colon¬ 
ised by other swamp plants and the relative proportion of resti¬ 
onaceous sedges decreased. 

There are only three other records of Sphagnum in Western 
Australia. The former Government Botanist, Mr C. A. Gardner, 
claims to have collected a peat moss from a bog on the Mordalup 
road, east of Manjimup prior to Nicholls’ collection (pers. comm.). 
The specimen of this collection has been lost. 

In February 1968, Mr Alan Burn, a surveyor in search of 
peat in commercial quantity, collected Sphagnum from a bog on 
the road to Mordalup, 13 miles east of Manjimup and again at 
Beedalup Falls close to Pemberton where a small mat of the 
moss was found on leaf mould in the Karri forest on the bank 
of the Beedalup River. I have not seen these specimens but no 
doubt they would be referable to S. subsecundum. 

These localities which are relatively close to one another, 
suggest that Sphagnum might well occur in similar sites in the 
karri forest or in wetland depressions in the south-west of this 
State. However, there has been little botanical investigation of 
such habitats. Churchill (1961) in his palynological studies of 
peat swamps of the South West did not find living Sphagnum 
or fossil evidence of it although he searched for this genus. Smith 
(1962) in his study of moss swards of the granite rocks of the 
Porongorup Range did not find Sphagnum although likely habi¬ 
tats were searched. Mr. Alan Burn has quite recently searched 
a large number of wetlands in the South-West and has been 
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successful in making only the two collections of Sphagnum men¬ 
tioned above. Whilst further searching would perhaps yield 
further records, Sphagnum is undoubtedly rare in Western Aus¬ 
tralia. 

DISCUSSION 

Crocker and Eardley (1939) described a Sphagnum peat bog 
near Millicent, South Australia, commenting upon the rareness 
of Sphagnum in that State. They did not identify the species 
of the peat moss but the author of this paper has recently exam¬ 
ined their specimens and identified them as Sphagnum subsecun¬ 
dum Nees (Specimen ADW 3696, leg. R. L. Crocker, April 1939, 
loc., Bog near Lake Leake, Boundary of Hundred of Hindmarsh 
and Riddoch, det., Sphagnum sp. by C. M. Eardley; Specimen 
ADW 4638, leg., R. L. Crocker, April 1939, loc. Bog 10-15 miles 
east of Millicent det., Sphagnum subsecundum Nees by D. G. 
Catcheside). 

Subsequent collections of Sphagnum from the Millicent dis¬ 
trict, if not from the bog described by Crocker and Eardley, have 
been examined by the author and determined as Sphagnum sub¬ 
secundum Nees. These include Specimens ADW 18154, leg., C. 
M. Eardley, Feb., 1942, loc., Mt. Burr Forest; Specimen AD 
96814004 leg., R. B. Moore, Feb., 1953, loc., west of Lake Leake; 
Specimen AD 96814005, leg., probably R. Tate, loc., between Mt. 
Burr and Mt. McIntyre; Specimen AD 96814003, leg., I. B. Wilson, 
Oct. 1966, loc., 2 km., north of Wandilo. From these records it 
would appear that the Millicent district provides habitats fav¬ 
ourable to the peat moss in an otherwise arid region for a west¬ 
ern extension of this species from its main area of distribution in 
eastern Australia, Tasmania and New Zealand. 

It is to Willis (1952, 1953) that we owe the clarification of 
the long-standing confusion and uncertain situation of the nom¬ 
enclature and distribution of the Australian sphagna. Willis 
has shown that five species of Sphagnum occur in Australia in¬ 
cluding Tasmania. Their occurrence may be tabulated as follows: 
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The distribution of sphagna in Australia may have some 
phytogeographic significance, as implied by Nicholls (1933) with 
regard to the present distribution of certain lower plants, includ¬ 
ing Sphagnum , in southern Australia. However, no conclusion 
may be reached on this subject with regard to Sphagnum for 
want of sufficient ecological and palvnological evidence. At pres¬ 
ent it is only apparent that in the more arid and less mountain¬ 
ous States such as Western Australia and South Australia the 
genus Sphagnum has few suitable habitats available to it and is 
consequently rare. 
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THE GHOST CRABS (OCYPODE) OF 
DIRK HARTOG ISLAND 

By B. M. ALLENDER. 

INTRODUCTION 

In September 1967, Weslev College conducted an expedition 
with 28 boys to Dirk Hartog Island. Of this number, a group of 
five students was involved in marine biology projects. One of 
these projects was a study of the behaviour and other selected 
characteristics of the ghost crabs of (he island. The observation 
team comprised J. Gliddon, C. Hoskin, D. Masters, M. Saunders, 
G. Shaw, and the author. 

PROCEDURE AND ECOLOGICAL OBSERVATIONS 
Two localities were examined for crabs—three northern 
beaches around Cape Inscription, and the beach south of Sandy 
Point (Fig. 1). The northern beaches were small and shallow, 
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Fig. 1.—Dirk Hartog Island, Shark Bay, Western Australia. 


and interspersed with rocky outcrops. At Sandy Point an exten¬ 
sive sandy beach lined a long bay to the south.' 

During daylight hours the crabs remain within their burrows 
which are dug at an acute angle into the beach. At night, how¬ 
ever, they emerge and move down the strand for feeding. Thus 
for counting large numbers of crabs it was simplest at night 
using head torches. The team operated on September 6 and 7 
between 2000 and 2100 hours at the northern beaches, and on 
September 8 for a similar time period at Sandy Point. 

Apart from subjective records of crab behaviour and bur¬ 
rows, individual crabs were scored for the parameters of sex, 
whether right or left hand cheliped was larger, carapace width 
(measured in inches between the outer orbital corners), angle 
of burrow in relation to the sea, burrow depth and diameter 
when associated with crabs. The collated data were tested where 
appropriate using the Chi square test and t test within the 
0.05 probability limit. 

When disturbed on the surface all crabs initially ran away in 
typical sideways fashion. At close range they tended to curve 
around in their running and face the aggressor. More rarely 
crabs became defensive with a display of chelipeds and without 
attempting to move away. If not pursued, the crabs ran along 
the beach to just beyond the head torch beam. They only entered 
the sea or their burrows if these were very close (within a few 
feet). Many of the crabs observed were well down the strand 
on damp sand exposed by the receded tide or the wash of the 
waves. The concentration of crab activity towards the sea was 
also indicated by the crab tracks which fanned out from the bur¬ 
row entrance only towards the sea. 
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IDENTIFICATION 

Three crab species were observed during the survey. Ocypode 
convexa Quoy and Gaimard, O. ceratophthalama Palas, and O. 
fdbricii Milne Edwards were identified using the key and descrip¬ 
tions of George and Knott (1965). These are the only three species 
recorded from this area by George and Knott, who described 
O. convexa with a Western Australian distribution as far north 
as Barrow Island, O. ceratophthalama with an Indo-Pacific distri¬ 
bution (including Dorre Island, 16 miles north of Dirk Hartog 
Island), and O. fabricii from northern and western Australian 
coasts as far south as Shark Bay. The type locality for O. convexa 
is Dirk Hartog Island. 

RESULTS 

/. Ocypode convexa 

This species was recorded from both sampling localities. 
Mainly the crabs were scattered all along the beaches, with each 
individual apparently behaving independently of its neighbours. 
However at one area, a small sloping, limestone surface at Sandy 
Point, there was a very heavy density of crabs with only inches 
between individuals close to the waterline. Perhaps the organisms 
associated with the rock were more nutritionally desirable, or 
capable of supporting a heavy feeding load of crabs. 

Considering each locality separately, there was a random 
distribution of sex, relative cheliped size, and sex with relative 
cheliped size (Table 1). There was no significant difference 
between carapace width data for sex, cheliped size, and chelipeds 
with sex (Table 3). Of the three crab species, O. convexa was the 
most common. Comparison of the carapace widths with those of 
George and Knott, indicates that there was only an adult catch- 
able population on the island. Furthermore the clustered size dis¬ 
tributions show a stabilised mature population in which most 
crabs have reached their maximum dimensions. 

George and Knott suggest that for species at City Beach, 
Perth, the burrow entrances are always south of the bottoms of 
the burrow preventing sunlight penetrating the burrows. At 
Dirk Hartog Island the burrow angle was in relation to the 
sea—west sloping on the eastern beach (Sandy Point); and 
south sloping on the northern beaches. The deeper burrows always 
curved away from their entrances so that the burrow bottom 
was usually not visible from the surface. The curvature of the 
burrow would prevent full sunlight penetration. The burrow depth 
obviously varied with how long the crab had been digging, but 
generally the burrows were deeper in the sands of Sandy Point 
than in the shallower sands covering rocks of the northern 
beaches. All burrows were above high water mark, and no bur¬ 
rows reached the water table. 

At Sandy Point only two burrows with crabs were located. 
However as the burrows were deep they were not excavated un¬ 
less a crab could be seen within them, thus the number of oc¬ 
cupied burrows was probably badly underscored. A more ade¬ 
quate sample was obtained from the shallower burrows of the 
northern beaches. During the excavation of a burrow the crab’s 
behaviour was to dig into the base of (he burrow and lie pas¬ 
sively. Occasionally excavation would evoke an escape or ag¬ 
gressive mechanism and the crab emerged from the burrow very 
agitated. 

The carapace widths of O. convexa were less than their respec¬ 
tive burrow diameters (Table 2). Although the crabs entered and 
left their burrows sideways, they were dug with the crab’s pos- 
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TABLE 1.—Numbers of crabs scored at the two sample localities for two species, in terms of whether L.H. 
or R.H. cheliped is larger, sex distribution, and cheliped size within the sexes. 
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terior pereipods and thus dug to the crab’s width dimensions. 
Since crabs foraging on the beach were easier to collect than 
those in burrows, only burrows known to contain crabs (at bot¬ 
tom, at entrance, entering or leaving) were excavated. This intro¬ 
duced a sampling bias towards those foraging compared to the 
numbers within burrows. The high percentage of male burrow 
occupants compared to the total number of burrow occupants 
(and to the total number of males) (Table 2), suggests that most 
males forage at a different time of the night to females, or 
at least forage closer to their burrows and dart into them when 
disturbed. 

2. Ocypode ceratophtholomo 

This species was only observed at the northern beaches. 
Individual crabs were scattered along the beaches, usually closer 
to the water line than individuals of O. convexa. There was also 
a smaller population sample caught (Table 1). 

Table 1 shows there was random distribution of sexes and 
cheliped sizes. Also there was no relation between cheliped size 
and sex. For the carapace width data, there was no significant 
difference within the character groupings of cheliped size, and 
cheliped size with sex (Table 3). However there was a significant 
deviation in the size of the sexes, with the male having shorter 
carapace width (Table 3). Overall for O. ceratophthalama there 
was a greater range of carapace widths recorded. From the cara¬ 
pace widths given by George and Knott (1965) this represents a 
catchable population of mainly adults with only a few juveniles. All 
crabs within the juvenile dimensions were males. George and 
Knott indicate that adult crabs of both sexes have approximately 
the same carapace widths, therefore the sample population com¬ 
prises a younger male population and an older, larger female com¬ 
ponent. According to George and Knott, the maximum size of 
this species is smaller than the maximum of O. convexa. These 
data show the same general feature (Table 3). 

The burrow details and associated crab behaviour parallels 
that already described for O. convexa. Invariably the crabs of this 
species remained passively in their burrows during the excava¬ 
tion. Burrow occupancy numbers suffer from the same sampling 
limitations as for O. convexa. However Table 2 indicates that 
most individuals of both sexes forage at the same time, with about 
the same number of males as females remaining in their burrows. 

3. Ocypode fabricii 

Two specimens, a male and a female, were excavated from their 
deep burrows, above high water mark, at Sandy Point during 
daylight. None of this species were seen on any of the night time 
observations. 

CONCLUSIONS 

Ocypode ceratophthalama appears to prefer the shallower 
northern beaches, with an equal catchable population of O. convexa 
in this area (Table 1). Also O. convexa is the major occupant of 
Sandy Point beach. The scarcity of O. fabricii records may be be¬ 
cause crabs are rare, or perhaps they forage at a different time 
of night. By a similar argument the populations caught of the 
other two secies could vary during the night. Generally O. con¬ 
vexa appears less selective for environment than the other two 
species. It also is the more successful species in terms of a mature, 
adult population compared to 0 . ceratophthalama , which has a 
younger population component, still reaching maturity. 

Of the other crab characters examined, there is no selective 
advantage for sex or cheliped size, and the characters segregate 
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TABLE 3.—Carapace widths (inches) of crabs from the three sample populations. The populations are 
designated in terms of sex, and whether the L.H. or R.H. cheliped is the larger. 
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0. convexa 
northern beaches: 

Males L.H. 

Males R.H. 

Females L.H. 
Females R.H. 

Sandy Point beach: 
Males L.H. 

Males R.H. 

Females L.H. 

Females R.H. 

0. ceratovhthalama 
northern beaches: 
Males L.H. 

Males R.H. 

Females L.H. 
Females R.H. 
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independently of each other. The general behaviour characteristics 
of species of ghost crabs as recorded by George and Knott are 
similar to those observed at Dirk Hartog Island. 
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BIRDS AND KANGAROO PAWS 

By ERIC H. SEDGWICK, Harvey 

G. F. Mees, in his “A Note on the Pollination of the Kangaroo 
Paw, Anigozanthos manglesii” (W. Aust. Nat., 10: 149) remarks 
upon the paucity of actual published records of birds visiting Kan¬ 
garoo Paws. 

In this connection the following abstract of my notes may be 
of interest, though only one refers to visits to the species A. 
manglesii. 

Western Spinebill, Aconthorhynchus superciliosus 

December 26, 1952, Nornalup. Hen observed probing Green Kan¬ 
garoo Paw, A. viridis. 

January 22, 1956, Augusta. Male probing Green Kangaroo Paw 
but, apparently disturbed by New Holland Honeyeaters, it re¬ 
tired to the tree-tops. 

January 26, 1956, Augusta. Two birds at Green Kangaroo Paws. 
Many flowers are now dry, but a few bear pollen and the tubes 
contain nectar—in one, half way down; in a second, near the 
base. 

February 3, 1959, Pemberton. A single bird was noted probing 
Green Kangaroo Paws by the Warren River. 

January 4, 1961, Nornalup. Observed near bridge over river. 
One bird was visiting Green Kangaroo Paws. Six plants were 
visited before the bird flew to another species of plant—a tea- 
tree with a small flower but was not observed to probe. The 
bird was then lost to view. Only “good” not half dead -flow¬ 
ers were visited. Probing appeared to be without damage to 
the flower. Close examination showed that some of the old 
flowers were split, but not the fresh ones. 

January 5, 1961, Quinninup. Three birds, visiting Green Kangaroo 
Paws. 


Red Wattle-bird, Anthochoero corunculoto 

September 27, 1942, Perth, Kings Park. A Red Wattle-bird was 
observed visiting Kangaroo Paws, A. manglesii, and apparently 
taking nectar. This behaviour was continued for some time, 
many flowers being visited.* 


* C. F. H. Jenkins (W. Aust. Nat., 11 1968: 19) has also discussed the role of the 

Red Wattle-bird as a pollinator of this Kangaroo Paw.—Ed. 
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January 15, 1956, Augusta. Birds observed probing Green Kan¬ 
garoo Paws. 

January 9, 1968, Yallingup. Wattle-bird probing a reddish kan¬ 
garoo paw, A. flavida. 

White-naped Honeyeater, Melithreptus lunotus 
January 5, 1961, Quinninup. One feeding on Green Kangaroo Paw. 

New Holland Honeyeater, Meliornis novoe-hollondioe 

January 22, 1956, Augusta. A number of birds were probing 
Green Kangaroo Paws. The birds often visited several flowers 
on the same stem before flying to another stem. No flowers 
of other species were visited, but one bird paused to probe the 
axils of another species of plant which was not in flower. One 
bird, seen particularly favourably, had a large yellow patch— 
apparently pollen—at the base of its bill and on adjacent 
plumage. 

February 3, 1959, Pemberton. Birds noted probing Green Kan¬ 
garoo "Paw by the Warren River. 

January 5, 1961, Quinninup. One bird visiting Green Kangaroo 
Paw. 

January 5, 1963, Lake Muir-Rocky Gully. Birds noted en route 
associated with Green Kangaroo Paws. 

SUMMARY 

From the foregoing notes it would appear that: 

(a) the Red Wattle-bird is another honey-eater which visits 
Anigozanthiis manglesii . 

(b) other species of kangaroo paw are visited by honeyeaters 
—notably A. viridis, which is visited by at least four species. 

(c) visits by birds to kangaroo paws are not infrequent. My 
notes are of a random nature and are not the result of 
planned observation. 


FROM FIELD AND STUDY 

Emu-Wrens and the Forest Zone in South-Western Australia* 
—In Western Australia the Southern Emu-Wren, Stijnturus mab 
achurus, is a bird of low dense growth in open country such as 
heathland or the scrubby growth on coastal dunes and hills. 
Serventy and Whittell (Birds of Western Australia , 3rd edn., 1962) 
comment that it occurrs round the south coast but appears to 
avoid the heavy Jarrah forest country. In March 1966 when 
the 4th phase of the Harold Hall Expedition was camping at 
Metricup this species was unexpectedly encountered in several 
small areas. This is within the Jarrah forest zone and has been 
partly cleared for pasture, the result being a mosaic of grass 
paddocks and Jarrah stands mostly adjoining the Busselton high¬ 
way. Small parties of Emu Wrens were found in one recently 
cleared area of forest in which the shrubby growth and shoots 
from tree-stumps, both springing after clearing, formed a rather 
open low growth. This area was only about five acres in extent 
and bordered on three sides by forest and on the fourth by open 
grass pasture. Other birds were encountered in another group 


* Results of the Harold Hall Australian Expedition. No. 20. The previous number In this 
series appears In the Western Australian Naturalist, 11 (3); 
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of paddocks bordered by forest. Here a stream ran through the 
paddocks and for part of its length had a narrow zone of swamp 
and low bush growth in which the birds were found, comprising 
only about two acres in all. Both areas seemed too small to 
support a viable population of Emu-Wrens for a long period, 
and both appeared to be relatively recent results of human 
activity. 

Forest clearing seems to have occurred here at intervals 
over the last century and there would appear to be two alter¬ 
native possible explanations for the presence of Emu-Wrens in 
these places. These birds might represent a peripheral popula¬ 
tion which had moved into the Jarrah area as clearing pro¬ 
gressed, and had been fortunate in finding a fortuitous succes¬ 
sion of suitable partly cleared areas, enabling the birds to move 
gradually into these areas where they now occur. Alternatively 
the species may have the ability to disperse at times through 
apparently unfavourable areas of forest and to occupy small 
patches of suitable habitat within such areas. This could occur 
as a dispersive period after a build-up of population in a favour¬ 
able habitat, or as a dispersive phase in the non-breeding period 
of the annual cycle. Much of the forest zone has a low bushy 
shrub layer, particularly around small watercourses, and this 
would form a possible route through which the birds could move, 
assuming that they were prepared to tolerate the presence of a 
forest foliage canopy as well. 

Mr. P. R. Colston has drawn to my attention a factor 

which must enforce at least a partial dispersal at times. Parts 

of the forest and any low regrowth are burnt off at intervals in 
fires which will destroy such small areas of suitable habitat, and 
it seems more probable that the birds will move away in front 
of these rather than remain and be destroyed. 

Emu-Wrens are highly secretive in their behaviour and we 
often found that they only revealed their presence by vocal re¬ 
sponses to the squeaking sounds that we made. They might 

easily pass through an area unnoticed. It would be useful if 

field observers could check for the presence of Emu-Wrens in 
small isolated pockets of apparently suitable habitat within forest 
areas, and also watch for any evidence of an ability to move 
through the forest to reach such places, or to traverse the open 
paddocks of short grass which would appear to offer an equally 
unfavourable environment. 

—C. J. O. HARRISON, British Museum (Natural History). 


An Out-of-Season Record of the White-winged Triller.—On 
June 1, 1968 while I was ploughing on my farm at Seabrook, 
near Northam. I noticed a male White-winged Triller (Lalage 
sueurii), in eclipse plumage, fly into a York Gum tree. When I 
left the tractor to have a closer look at the bird, it flew out onto 
the ploughed ground and began feeding. I circled around it and 
had a good look at it before it flew back into the tree where I 
again watched it for some time. 

The bird was brown on the head and nape, light grey on the 
back, with the tail and wings black except for the prominent 
white shoulder patch. The under parts were white. 

There was a flock of Black-faced Wood-Swallows also in the 
tree and on the ground, as well as some Pipits and a male Rufous 
Whistler. 

I did not hear the Triller call at any time. 

—A. L. MILHINCH, Northam. 
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The Flowering: of Xanthorrhoea preAssii .—One reason for pur¬ 
chasing our block at Wembley Downs, where we have lived since 
1958, was rhe existing flora--including some two dozen ‘black- 
boys.’ We retained most of these and I decided to keep a record 
of the flowering of all of them in the backyard. During the 
period 1958-1968 none of the five plants in the front garden flow¬ 
ered. Most of the plants listed in the table are mature with 
caudex ranging from about 0.3 m. to about 1.0 m. The numbers 
in the annual columns indicate the number of spikes on each 
plant. 


Number of 

Plant 

YEAH 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 
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1 
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2 






2 
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removed in 1968 

3 

nil 

4 

nil 

5 

nil 

6 

[ i m i m i m r 

7 

nil until removal in 1964 

8 

nil 

9 




1 





died, 1966 

10 








l 

1 1 1 

11 to 16 

nil 



The sample is too small to draw any firm conclusions other 
than to state that flowering appears to be infrequent and irregu¬ 
lar. It is of interest that Plants 1, 2, 6 and 7 are (or were) in 
the middle of a lawn. No. 9 was near the same lawn. These 
plants would have received more water in the summer time. It 
is possible that the heavier flowering of these plants may be due 
to this watering. No. 6 developed what appeared to be dry-rot 
in one of its heads. This head was chopped away and the rest 
of the plant remains healthy. It appears advisable to use a 
sprinkler that does not water the hea^s of black-boys during the 
summer-time. Since I have been careful to avoid dampening the 
tops of the plants no sign of dieback has appeared It may also be 
significant that plants numbered 1, 2 and 6 have developed a 
number of heads—up to 6. Only one or two of the remaining 
plants have developed more than one head. This may also be 
caused by summer watering. Plants 3 and 4 are very handsome, 
symmetrical specimens as they are more isolated. 

I observed that Twenty-eight Parrots in particular feed on 
the seeds. In one season a convenient elbow in one of the spikes 
formed a summer-long perch for a Boobook Owl. From our sit¬ 
ting room, through the large window we could observe the owl 
hawking for moths from this perch in the twilight. 

Because of the small size of the sample I did not attempt to 
correlate the flowering record with climatic observations. It 
would be interesting to know, from any other records, whether 
conditions in 1961 and 1964 may have favoured flowering. It is 
possible that the heavy flowering recorded in these two years 
for this sample is not significant. 

It is interesting to note that E. Brownfield published a note 
on the flowering Xanthorrhoea gracilis in the W.A. Naturalist , vol. 
1, no. 1. He observed an interval of two to three years between 
flowering of individual plants. No plant observed by him had 
flowered in successive years. In my record one plant (No. 2) 
flowered in 1963 and 1964. Unfortunately I cannot say for cer¬ 
tain whether flowers were produced by the same head in these 
two years. 

- DAVID HUTCHISON, Wembley Downs. 
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Green-winged and Flock Pigeons in the Kimberley Division. 

-Recently Father S. Sanz ot the Benedictine Mission, Kalum- 
buru, sent me a skin of the Green-winged Pigeon (Chalcophaps 
indica) which was shot 14 miles SSW of the Mission in November 
1966. The bird was flying from tree to tree on the west side 
of the creek running into Tilvvillie Pool on the King Edward 
River. Father Sanz, a keen observer of birds and resident at 
Kalumburu since 1939, had not previously seen the species. 

As expected, this specimen (A 9737) belongs to the Northern 
Territory race, longirostris . The tail is blackish and, compared 
with chrysochlora of Eastern Australia, the purple wash over the 
neck, mantle and breast is well developed. Its wing measures 
185 mm. 

So far as I know, this is the first record of Chalcophaps in 
Western Australia. In view of the occurrence of Pitta iris, 
Ptilinopus regina exoing[ and other jungle-dwellers on the north¬ 
west coast of the Kimberley, the presence of Chalcophaps in the 
Napier Broome Bay region is not really surprising. 

Because of its mutilation by three bullets, Father Sanz was 
diffident about forwarding the Chalcophaps and only posted it 
as an afterthought when sending me a skin (now A 9736) of the 
Flock Pigeon (Histriophaps histrionica). The latter was a female 
(with minute eggs) that killed itself against the Mission garden 
fence on May 31, 1968. Though this was the* first example Father 
Sanz had seen at Kalumburu, there had been local reports every 
year between April and September of odd birds and small flocks 
of up to ten. Subsequently (July 1968) Father Sanz saw a male 
in flight. 

On the arid south-eastern plains of the Kimberley Division 
the Flock Pigeon may be seen in much larger numbers. For ex¬ 
ample, on 6 June, 1*966, Mr. G. W. Kendrick observed a flock 
between the Duncan Highway and a dam 25 miles east of Flora 
Valley, which he estimated to comprise between 700 and 1,000 
birds. His companion, Mr. A. M. Douglas, made an inspection 
of the dam, where hundreds of pigeons were coming in to drink. 
On the far side of the dam there was another flock of about 
the size reported by Mr Kendrick. Still further to the west were 
some dark parches on the ground, which at first Mr Douglas 
ignored. On aproaching them the patches were found to consist 
of many thousands of Flock Pigeons. The birds were evidently 
thirsty, for soon after flushing they settled down a short distance 
to the west. 

—G. M. STORR, Western Australian Museum. 


Gull-billed and Marsh Terns nesting at Lake Nabberu.—D. 
L. Serventy and H. M. Whittell in their Birds of Western 
Australia (1967, 4th ed.) state that there are few nesting records 
of the Gull-billed Tern (Sterna nilotica) and Marsh Tern 
(Chlidonias liybrida) in Western Australia. It is noteworthy, 
therefore, that P. J. Fuller, G. Lodge and I found a nesting 
colony of about 300 Gull-billed Terns and about 20 Marsh Terns 
at Lake Nabberu on April 15, 1965. 

The Gull-billed Terns were nesting on a bare islet of about 
35 yards in diameter. Their nests were mostly made of samphire 
though some nests consisted merely of a scrape in the ground. 
There were 77 nests with 3 eggs, 52 nests with 2 eggs, li nests 
with one egg. and several empty nests. The usual ‘‘kah-wuk” 
call was not heard but instead a quick repeated “yow” (as in 
owl) or “ah?' like the calls of the Bridled Tern (Sterna anaetheta) 
and White-headed Stilt (Himantopus himantoyus) but not so 
sharp and high pitched. 
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The nests of the Marsh Terns were heaps of samphire 
attached to samphire bushes growing in shallow water near the 
islet. There were 2 nests with 3 eggs, 3 nests with 2 eggs, one 
nest with one egg, and one nest with a chick. 

In the vicinity of the tern colony we found 4 nests of the 
Black Swan (Cygnus atratus), 15 nests of the Hoary-headed 
Grebe (Podiceps polioceplialus) and 5 nests of the Red-kneed 
Dotterel (Charadrius cinctus) with eggs. There was a flock of 
about 20 White-headed Stilts but none of these birds was nesting. 
Other aquatic birds seen in the area included a flock of about 100 
Sharp-tailed Sandpipers (Erolia acuminata), a Greenshank 
(Tringa nebularia) and a number of Red-capped (Charadrius 
ruficapilliis) and Black-fronted (C. melanops) Dotterels. 

Lake Nabberu and other lakes in the area (Lakes King and 
Gregory) were filled with water to considerable depth when 
widespread rain was received in the East Gascoyne during March 
11-12, 1965, with general falls of some 4 to 5 inches and scattered 
heavier falls of up to 9 inches in 24 hours. The rain was brought 
by tropical cyclone Joan which crossed the coast near Mardie 
on March 10, moved to some 100 miles west of Mundiwindi on 
March 12, and then veered south-west and eventually crossed the 
coast again just south of Shark Bay on March 14. 

—JULIAN FORD, Lynwood. 


A Partial Albino Scarlet Robin, Petroica multicolor —Early 
in 1968 Mr. William Loft house told me of a white robin on his 
hills property four miles north of Harvey on the Darling Scarp. 

On April 25, 1968, I went to the area indicated and readily 
located the bird in an area of rough pasture adjacent to forest 
land and traversed by a gully with remnants of native vegetation. 
It perched on fences, logs, bushes and bare limbs of trees descend¬ 
ing to the ground from time to time. Habitat and behaviour were 
normal for the species. Other robins, including a cock, were 
present. 

The plumage of the bird was apparently entirely white ex¬ 
cept for the scarlet breast normal in cock birds and a fine line 
of black on the left wing, situated, I should say, immediately 
below the white bar of the characteristic plumage. The colour 
of the soft parts appeared normal. 

I have received two other reliable reports of albinism in Scar¬ 
let Robins in the South-West, but this is the first example that 
I have seen for myself. 

—ERIC H. SEDGWICK, 20 Herbert Road, Harvey. 


Abnormally Plumaged Singing Honeyeater.—When I visited 
my neighbour, Mr. S. M. McNaughton, on December 19, 1967, he 
drew my attention to two Singing Honeyeaters (Meliphaga vire- 
scens) feeding in his garden. They had been hatched in a nest 
built in a small shrub beside the house. The two eggs from which 
they were hatched were similar, yet the two birds were totally 
different in colour. One was the usual colour of Singing Honey- 
eaters, while the other was a dull white, both above and below, 
with some yellow on the primaries and a tinge of yellow on the 
tail and on the side of the head. The eyes were brown. Its size, 
shape and manner of feeding were the same as the other bird and 
similar to other Singing Honeyeaters. The two birds fed together. 

—A. L. MILHINCH, Northam. 
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Indian Doves Seen Feeding- on Beach at Mandurah.—The 
feral Domestic Pigeon (Columba livia) is commonly seen feeding 
on oceanic beaches but I had never seen either of the introduced 
Turtledoves (Streptopelia) doing likewise until I observed five 
Indian Doves (Streptopelu; chinensis) feeding on the sand-flat 
adjacent to the beach at Mandurah, between the western groyne 
and Mary St., Leighton Park, on July 28, 1968. 

One week later, on August 4, 1968 I examined the exact spot 
where the doves had been feeding and collected sample material 
of the two plants growing there. These plants were identified by 
Mr. Eric Lindgren as the Sea Rocket (Cakile maritima) and the 
Strand Daisy ( Arctotheca nivea) and both were flowering and 
seeding. The nature of the Sea Rockets’ seed pod makes it un¬ 
likely that the doves could have obtained seed from it and Mr. 
Lindgren informs me that the Strand Daisy produces seed 
throughout the year and this seed forms part of the diet of the 
Rock Parrot (Neophema petrophila). Consequently it could be 
assumed that the doves were feeding on seeds of the Strand Daisy. 

This is further confirmed by the flushing of a Streptopelia 
from a small coastal sand-flat some 10 miles south of Mandurah 
by Miss Maxine Renfrey and myself in the afternoon of August 
4, 1968. I thought the bird was a Senegal Dove (Streptopelia 
senegalensis) but identification was not positive. Examination 
of the area from which the Streptopelia was flushed revealed 
that the sand-flat was covered by only one species of plant, the 
Strand Daisy, many of which were in flower. 

I have also observed the Indian Dove feeding around Winter 
Grass (Poa annua) on the lawn of my West Perth residence when 
the Winter Grass was dropping seed. The grass was kindly 
identified by Mrs. Alma de Rebiera. 

R. H. STRANGER, West Perth. 


Black-breasted Buzzard In the Jarrah Belt.—A large-winged 
hawk flew directly over Karragullen School on the morning of 
November 22, 1968. The bird, a Black-breasted Buzzard, Hami- 
rostra melanosternon, flew with a lazy, slightly ungainly glide, 
occasionally flapping its wings. The circular, white, “R.A.A.F.” 
markings under the wings were exceptionally clear, even as the 
bird soared and disappeared to the west. The children viewing 
with me remarked on the strongly defined ‘fingers’ of the dark 
primary wing feathers. The small bat-like tail was also in evi¬ 
dence. Except for the dark wing-tips, the bird was generally 
light grey-brown, so would presumably have been a light phase 
bird. 

—ROGER SMITH, Government School, Karragullen. 


A Nesting Record of the Painted Finch, Zonaeqinthus pictus 
on Mount Hale, Murchison District—Serventy and Whittell (Birds 
of Western Australia , 4th edition, 1967.) give the southern limits 
of the distribution of this species as Boolathanna Station and the 
Barlee Range. 

On September 26, 1968 we climbed Mount Hale, a mountain 
approximately 2,400 feet above sea level, standing on the north¬ 
west corner of Mount Hale Station, Meekatharra (26°,03'S, 
117°,15'E). The slopes of the mountain are covered with large 
fragmented boulders of schist and quartzite of older Archaean age 
(whitestone series), and vegetated with sparse shrubs of Acacia , 
Cassia and Eremophila. There are few herbs and grasses. At the 
summit there is a small area, perhaps one acre in extent, on which 


71 


spinifex, Plectrachne melvillei, is the dominant plant. Spinifex does 
not appear to occur anywhere on the surrounding plain within 
one hundred miles of Mount Hale, although this observation 
suggests that it may be present at the top of neighbouring hills, 
for example Mount Matthew and Mount Gould. A Painted Finch 
was flushed from its nest containing 5 eggs in this small patch 
of spinifex. The nest was made of spinifex, without an entrance 
tunnel but with a ‘verandah' of spinifex straws that protruded 
about two inches above and beyond the nest cup. It was set in the 
side of a spinifex tussock about twelve inches above the ground 
and was within twenty feet of the summit. The species has not 
been seen by us on Mileura Station, adjacent and to the south 
of Mt. Hale, although continual observations have been recorded 
there since 1959. In 1968 the weather in the area was characteris¬ 
ed by good, but not exceptional, summer and winter rains, a rela¬ 
tively cold winter and cool spring. Mount Hale is approximately 
170 miles SSE of the Barlee Range. 

S.J.J.F. DAVIES and M.W.R. BECK, 
C.S.I.R.O., Clayton Road, Helena Valley, W.A. 


Records of Beach-drifted Sea-birds, April 1968.—On a visit to 
Western Australia I made the following observations on visiting 
southern sea-birds on local beaches: 

Wilson Storm-Petrel, Oceanites Oceanians. I found one wash¬ 
ed up on Scarborough Beach on April 15, after gale force winds. 
Although not uncommon off-shore specimens are not often found 
'washed ashore. This specimen was 7 h in. in length and had a 
wing-span of 15£ in. 

Yellow-nosed Albatross. Diomedea chlororhynchus. Found at 
Scarborough on the same day. The remains consisted of a clean- 
picked body skeleton with wings attached, but minus the head and 
legs. Identification was from the under-wing pattern. 

Dove-Prion. Paohyptila desolata. On April 25 I found a live 
bird at Yallingup Beach. It was sceminglv unharmed but was 
opening and closing its bill, with the wings outspread. It died 
shortly after discoverv. Measurements: length, 295 mm.; wing, 
190 mm.: wingspan, 620 mm.; culmen, 27 mm.; width, 14 mm.; 
tarsus, 33 mm. 

L. J. F. McHUGH, Roseville, N.S.W. 
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CASUARINA PINASTER, 

THE WESTERN AUSTRALIAN COMPASS BUSH. 

By J. S. BEARD, King’s Park & Botanic Garden, Perth. 

The species Casuarina pinaster was named and described by 
C. A. Gardner (J. Roy. Soc. W. Aust .. 27, 1941:166). It has not 
achieved mention, so far as the present writer is aware, in any 
other literature, and the purpose of this paper is to outline 
certain remarkable features of the growth habit which were 
not mentioned by Gardner. 

The latter described both the male and female floral parts, 
but did not make it clear that these are borne on separate uni¬ 
sexual plants which are moreover quite different from one 
another in habit. The female plants, readily recognised from the 
seed cones which they bear, have distinct main stems and a 
number of main branches which align themselves parallel to it, 
the whole axis thus formed being inclined at an angle of 30 deg. to 
40 deg. from the vertical and in a consistent southerly direction. 
Minor branches arising from the main stem and laterals all 
grow out at right angles to the latter and towards the upper side 
of the plant. They bear, densely clustered, the small green twigs 
which in Casuarma take over the function of leaves, the true 
leaves being presept as mere scales. All species in Casuarina 
share this peculiarity but C. pinaster is one of a small number in 
which the terminal segment of stem is elongated, rigid and 
pungent-pointed appearing very similar to the sclerophyllous true 
leaves of many of the other species belonging to the Proteaceae, 
Myrtaceae and other families which associate with C. pinaster 
in a scrub-heath community. Several whorls of scale leaves are 
present at the base of the terminal segment revealing its true 
nature, but the spur branches of female C. pinaster do appear to 
the observer to be densely clustered with spiny leaves resembling 
pine needles, hence the specific name. The fruit bodies or seed 
cones are borne on the spur branches and give the impression 
of sheltering for protection under the mass of spines of the 
apparent leaves. 

The male plants on the other hand are less tall, there is 
seldom a definite leading shoot, the lateral branches tend to 
spread normally, there is no more than a vague tendency to 
lean over, the leaf-like twigs are not densely clustered and the 
whole bush takes on a thoroughly ordinary and undistinguished 
appearance. 

In order to quantify the above information, 20 female plants 
were measured at random in three different populations of C. 
pinaster in the Newdegate district. Population A was alongside 
the main Lake King-Newdegate road 15 miles west of Lake King. 
Population B was located in reserve No. 20346 along a track from 
Mt. Madden to Newdegate 15 miles SE of Population A and 
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Population C was along Hall's Track 6 miles west of the western 
edge of Lage Magenta within reserve No. 25223 and 30 miles SW 
of Population B. In each case the angle of inclination of each 
plant was obtained by measuring the vertical height of the tip of 
the plant above the ground, and the distance from the foot of 
the measuring staff to the base of the stem. The compass bearing 
of the inclination was also recorded to the nearest degree. The 
results are shown in this table. 


Mean Height (vertical) 
Mean Bearing 
Range of Bearings 
Mean Angle to Horizontal 
Range of Angles 


A. 

7.50 ft. 
192.2° 

159° to 215° 
68.5° 

48° to 77° 


POPULATION 


B. 

4.50 ft. 
200 . 6 ° 

177° to 222° 
64.6° 

48° to 76° 


C. 

5.25 ft. 
186.3° 

141 ° to 210° 
63.3° 

52° to 74° 


The bearings have been adjusted for compass variation, to 
read true. There is no point in a statistical analysis of the main 
effects in this table since all plants without exception were in¬ 
clined to the horizontal and on a southerly bearing, within the 
limits shown. Differences in height between the three populations 
do not affect the issue and are presumably due to age as these 
heaths are periodically burned when the Casuarianas are killed 
and regenerate frpm seed. In Population A which is tallest, 20 
male bushes were measured at random for height and gave a 
mean of 4.47 feet. This difference from the female plants is 
obviously highly significant since if the measurements are paired 
in the order in which they were recorded the female exceed the 
male in height in every case. It is hardly worth inquiring whether 
the small differences in angle of inclination between the three 
populations are significant, but it may be of interest to examino 
the differences in compass bearing. On analysis the difference in 
bearing between the three populations is found to be significant 
at the 5# level. Since the significant difference at this level is 
3.20 deg., the bearing of each population differs significantly from 
due south (180 deg.). 

It is something of a puzzle that the average bearing should 
in all populations be slightly west of south. The mean bearing 
of all three populations is 193 deg. If it were due to a heliotropic 
response, the bearing could be expected to be approximately due 
south. 

It also seems difficult to associate the plants' behaviour with 
wind, the prevailing wind being NW-NNW in winter and SE- 
SSE in summer. Nearly all the strong winds, exceeding 20 
knots, associated with winter storms, appear to be from the NW 
quadrant. Are the plants aligning themselves at right angles to 
these prevailing directions? 

Two plants of C. pinaster were raised from seed in 1963 and 
set out in the King’s Park Arboretum in 1964, in Perth 200 miles 
away from the natural habitat. At the time of writing only one 
has survived, which is a male and has adopted the leaning habit 
of wild females though not the habit of presentation of minor 
shoots. This plant has attained a height of 9i feet, and adopted 
an inclination to the horizontal of 62 deg. on a compass bearing 
of 154 deg. 

The writer is unable at present to suggest any reason for 
the strange habit of these plants. Such growth peculiarities are 
commonly assumed to have some useful adaptive function. The 
common name “compass bush” is suggested. 
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Fig. 1—The tallest plant of Casuarina pinaster measured in Fig. 2—Close-up of foliage of female plant 

population A, 9i feet high to tip, inclined at 69 deg. on a bearing of C. pinaster. 
of 189 deg. Photographed from the west. 






NOTES ON THE BIOLOGY OF 

VARANUS CAUDOUNEATUS AND VARANUS GILLENI 

By ERIC R. PIANKA, Department of Zoology, University of 
Western Australia, Nedlands* 

The arboreal pygmy goannas Varanus caudolineatus (Fig. 1) 
and Varanus gilleni (Fig. 2) are morphologically and ecologically 
fairly similar, and although allopatric, they have sometimes been 
confused. Very little has been reported concerning either species. 
Boulenger described caudolineatus in 1885 on the basis of a single 
specimen from Champion Bay, W.A. The literature on this species 
is extremely scanty, and so far as I can ascertain, it has been 
mentioned only by Werner (1909), Mertens (1942, 1958), and 
Glauert (1961). No-one has alluded to its arboreal habits. Lucas 
and Frost described gilleni in 1895 and later provided an accurate 
colour plate of this species (Lucas and Frost, 1896). These 
workers reported that one of their two specimens was found in 
a desert she-oak tree (Casuarina decaisneana) , and the other in 
a gum tree. Waite (1929) indicates that gilleni occurs in the 
hollows of myall trees in South Australia, and Cogger (1962) 
reports that gilleni is “usually found in close association with 
mulga trees.” Apart from these observations, the literature on 
Varanus gilleni has been largely re-iterative; a point frequently 
stressed is that the claws of gilleni are more strongly curved 
than those of the terrestrial pygmy goanna, Varanus eremius. 

The present paper is based upon all the specimens in the 
Australian state museums plus material in mv own collection.t 
During the course of this investigation, I examined 92 specimens 
of caudolineatus and 104 of gilleni. 

Fig. 3 is a spot map showing all localities specific enough 
to be plotted. Closed symbols represent records based upon 
specimens I have examined, open ones literature records and 
those based upon specimens I have not seen. All localities are 
listed below, using the following abbreviations: AM (Australian 
Museum), NMV (National Museum of Victoria), SAM (South 
Australian Museum), WAM (Western Australian Museum), and 
ERP (personal collection). Specimens reported in the literature 
are listed with the locality and the appropriate reference. 

Varanus caudolineatus 

Distribution: 

(All localities in Western Australia): WAM R22995, R25883 
(Ajana); WAM R19789-90, R28290 (Albion Downs); ERP-12 
specimens (16 m. S. Atley); WAM R7279 (Cadoux); WAM R28394, 
R28955-56 (Coordewandy Stn.); WAM R13857, R19600 (Cosmo 
Newberry); WAM R14918 (7 m. S. Cue); NMV R920-24 (Day 
Dawn, Murchison Goldfields); WAM R22652 (Field's Find); SAM 
R6122-23 (Gascoyne district); WAM R26320 (Greenough); WAM 
R13362, R26068-70 (Jigalong Mission); WAM R14240 (Kalgoorlie); 
WAM R20241 (near Kangiangi HS); WAM R19441 (Kathleen 
Valley); WAM R3903 (Lake Nabberu); WAM R3415-16, R3423, 
R23908, R23910 (Laverton); WAM R14917 (17 m. NE. Marillana); 
WAM R5048 (Manila Station, via Carnarvon); WAM R7378-79 
(Meekatharra): NMV D1777 D1783 (Middalya); WAM R15785-89 
(Mileura); NMV D7622 (Mingenew); NMV D3558; WAM R10611 
(Minilya); WAM R29111 (20 m. S. Mount Magnet); WAM R17681 
(Mt. Margaret Mission); WAM R12218 (Mundiwindi); NMV 
D1696 (Murchison River); WAM R330-31, R4933-34, R10S12 

* Present address: Department of Zoology, University of Texas. Austin, Texas, 78712, U S.A. 
t Now lodged in the Los Angeles County Museum of Natural History. 
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Fig. 1—Subadult female Varanus caudolineatus from 16 miles 
south of Atley HS, W.A. The dorsum is huffy grey-brown with 
scattered spots of darker brown. The ground colour of the tail is 
grey with markings of dark-brown; proximally the tail is spotted, 
distally it becomes longitudinally striped. Head greyish, speckled 
with numerous small dark-brown spots, and with a dark-brown 
stripe behind the eye. Ventrally a pale cream colour with some 
speckling of small dark-brown spots, especially beneath the throat. 


(Nannine, via Meekatharra); WAM R13137 (No. 5 tank, NWHwy; 
150 m. N. Northampton); AM R3057, R12460 (“Perth”); WAM 
R21149 (22 m. N. Sandstone); WAM R21150 (32 m. SW. Sand¬ 
stone); WAM R13711 (Shark Bay turn-off, Great Northern 
Hwy.); WAM R4288 (Tambrey HS); WAM R12159 (Tardun); 
WAM R25149 (2 m. SE. Turee Creek); WAM R27231 (Waniarri 
Stn., Kathleen Valley); WAM R28028 (Weld Spring); WAM 
R21137 (15 m. SW. Wiluna); WAM R21138-39 (44 m. SW. 
Wiluna); WAM R3818 (Wurarga); WAM R1191, R4732, R4733, 
R8168, R22870 (Yalgoo); SAM R3448 (Yande Yarra); WAM 
R21100 (20 m. NE. Yelma Hstd.); WAM R21178-81 (7 m. SW. 
Youanmi); ERP 10606 (35 m. SW, Youanmi). Literature records: 
Champion Bay, Nannine Co., Cadoux, and Tardun (Mertens, 
1958). 


Voronus gilleni 

Distribution: 

NORTHERN TERRITORY: AM R11906, NMV D161 (Alice 
Springs); NMV D4920-23, D549, D4973, D4975, D5622, D5624-25, 
SAM—(unregistered) (Barrow Creek); SAM R2058 (West of 
Barrow Creek): AM R13940 (Camp 16, Simpson Desert Exped¬ 
ition); NMV D223, D8014 (Central Australia); NMV D2706 
(Charlotte Waters): SAM R1613 (Finke River); NMV D11759 
(between Glen Edith and Deering Creek); AM R10857 (Her 
mannshurg); SAM R312 (Macdonnell Ranges); WAM R24437 (10 
m. S. Ewaninga; 31 m. SSE. Alice Springs); SAM R3374 
(Tanami); AM R2141-42; SAM R6013. R6092, NMV D38-39, 41-46, 
D71-76, D2919, D2927, D2940, D2942, D5638-41 (Tennant Creek); 
NMV D5099 (lat. 19deg, long. 132deg); SAM R3257 (Yuendumu). 
Literature records: Finke River, Hermannsburg (Loveridge, 
1934); South’s Range (Loveridge, 1938); Camp 16, Simpson Desert 
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Expedition (Kinghorn, 1945); Ayer’s Rock (Mertens, 1958); near 
Kimai Well (Thomson and Hosmer, 1963). 

SOUTH AUSTRALIA: NMV Dll760 (S.A. near Charlotte 
Waters); SAM R604 (between Everard and Musgrave ranges.); 
SAM R996 (Kingoonya); SAM R1176 (Lake Phillipson); SAM 
R1313 (Mt. Arden); AM R17566-GS, 17608, 17652, 17940-1, 17609, 
18493, 20574 (Mt. Davies, Tomkinson Ranges); SAM R7596-97 
(Musgrave Park); SAM R2349 (between Ooldea and Tallaringa); 
SAM R956 (Stuart's Range); NMV D2978, D3004, D3012, D3046 
(Overland Railway); AM R17532-33 (Tomkinson Ranges). Liter¬ 
ature records: between Everard and Musgrave Ranges, Wantapel- 
la Swamp (Zietz, 1915). 

WESTERN AUSTRALIA: WAM R28814 (178 m. E. Carnegie 
HS); SAM R5297-98 (Giles); WAM R28027 (Indujan Creek, La 
Grange); WAM R28864 (48 m. SW. Mt. Beadell, Sutherland 
Range); ERP 12416 (5 m. W. Neale Junction); WAM R26714 
(presumably West Kimberley district); SAM R3439 (Pilgangoora 
Well); WAM R19598-99, R20608, R22021-22, R22211-12 (Warburton 
Mission); WAM R14653-55, R22007 (Warburton Ranges); WAM 
R15179 (5 m. NNW Warburton Mission); WAM R21000-01 (6 m. 
SE. Warburton Mission); WAM R15706-08 (20 m. E. Warburton); 
WAM R14656-57 (New Bore, 28 m. NW. Warburton Mission); 
SAM R1756 (Wells 49-50, Canning Stock Route); WAM R3970, 
R3995, R8715 (Well 44, Canning Stock Route); SAM R1758 
(Wells 39-51, Canning Stock Route). 

The stippled areas indicate the suggested limits of distribu¬ 
tion. As may be seen from the map caudolineatus is strictly a 
Western Australian form, whereas gilleni has a more “central” 
distribution. Their ranges taken together approximate that of Var - 
anus eremius (Pianka, 1968) and more or less coincide with the 
limits of the Australian deserts. I consider it probable that fur¬ 
ther collecting will decrease the already narrow gap between the 



Fig. 2—Adult male Varanus gilleni from 5 miles west of Neale 
Junction, W.A. The dorsal ground colour is a rich golden brown, 
with deep maroon coloured irregular cross bars. The patterning of 
dark-brown lines on top of the head is diagnostic. Tail and sides 
are predominantly greyish, with dark brown spots laterally, be¬ 
coming bands dorsally and stripes distally on the tail. Ventrally 
cream-coloured with some speckling of fine grey spots on the 
throat. 
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ranges of these two species even further, and that their ranges 
w ill eventually be found to contact each other. Such cases of 
abutting allopatry in closely related species have considerable 
inherent ecological interest because their very existence implies 
that both species are utilizing the same ‘‘niche”; moreover, 
abutting allopatry suggests that each species is better adapted to 
exploit the area in which it occurs than the other species. One 
might thus predict that although two such species should have 
grossly similar autecologies, there should also be subtle but 
ecologically important differences between them, giving each 
species an advantage over the other within its own geographic 
range and particular habitat. 

Although the usual habitat of V. caudolineatus is healthy 
mulga country, where it takes refuge under loose bark and in 
small hollows of mulga trees (Acacia aneura), the species has 
also been taken from eucalypt hollows and the rock crevices of 
exfoliating granitic outcrops. It is not unusual for tree-dwelling 
lizards to also exist on rocks; this phenomenon occurs in a wide 
variety of lizard species (Gehyra variegata , Oedura marmorata , 
Egernia depressa, Ablepharus boutonii , Varanus tristis, and others). 
The apparent equivalence of trees, with loose bark and hollows, 
to exfoliating granite, with rock crevices and cracks, is readily 
understandable; both substrates would appear to offer compar¬ 
able foods, basking sites, and protection from the elements and 
predators. V. gilleni has not yet been reported from rocky 
habitats, but it would not be surprising if it were discovered in 
s uch a situation. 

Varanus gilleni has been taken under loose bark on desert 
she-oaks (Casuarina), from gum tree hollows (Eucalyptus) , and 


Fig. 3—The geographic distribution of Varanus caudolineatiis 
(circles) in Western Australia, and Varanus gilleni (diamonds) in 
central Australia, illustrating allopatry in these lizard species. See 
text. 
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in the hollows of both mulga and myall trees (Acacia). Where it 
occurs in association with desert she-oaks, at least, V. gilleni 
exists in spinifex habitats on fairly sandy soils (generally classi¬ 
fied as sandplains). In this respect the habitat of caudolineatus 
and gilleni can differ substantially, for caudolineatus , to my know¬ 
ledge, is never found in spinifex habitats or on true sandplains. 
These facts suggest that the natural boundary between the sandy 
deserts and the harder soils of the Pilbara-Hamersley region may 
ultimately prove to be the boundary between the geographic 
ranges of the two species. 

There is a distinct size difference between the two species, 
with gilleni being larger (66 to 151 mm. snout-vent, average 112.5 
mm.) than caudolineatus (60 to 127 mm. snout-vent, average 100.1 
mm.). 

Dr. G. M. Storr allowed me to examine the stomach contents 
of all the specimens of gilleni and caudolineatus lodged in the 
W.A. Museum. Tables 1 and 2 list the results of this examination 


TABLE 1.—SUMMARY OF STOMACH CONTENT DATA FOR VARANUS GILLENI 
(N = 25). 20 STOMACHS WERE EMPTY. VOLUMES MEASURED IN CUBIC CENTI¬ 
METRES. 


FOOD ITEM 

NUMBER 

VOLUME 

FREQUENCY 

Grasshoppers 

3 

1.6 

.08 

Gehyra variegata 

4 

9.2 

.08 

Heteronota binoei 

1 

0.6 

.04 

TABLE 2.-SUMMARY OF 

STOMACH CONTENT DATA 

FOR VARANUS 

CAUDOLINEATUS 

(N = 78). 44 STOMACHS 
METRES. 

WERE EMPTY. VOLUMES 

MEASURED IN 

CUBIC CENTI- 

FOOD ITEM 

NUMBER 

VOLUME 

FREQUENCY 

Centipedes 

2 

1.2 

.026 

Spiders 

6 

3.0 

.077 

Cicadas 

1 

0.2 

.013 

Grasshoppers 

9 

3.4 

.102 

Roaches 

1 1 

4.4 

.128 

Moths 

1 

0.3 

01 3 

Caterpillars 

4 

2.7 

.038 

Unidentified Insects 

6 

0 2 

.077 

Gehyra variegata 

9 

8.6 

077 

Rhynchoedura ornata 

1 

1 .2 

.01 3 

Triodia seed head 

1 

0.1 

.013 

Unidentified partially digested rraterlal 

0.3 


including specimens in my own collection. Although the sample 
size for gilleni is small, these data indicate that a major food item 
of both species is Geliyra variegata , a widespread arboreal gecko 
that spends the daylight hours under loose bark, in tree hollows, 
and in rock crevices. The stomachs of several of the smaller 
caudolineatus and one small gilleni contained only apparently 
freshly autotomized Gehyra tails; perhaps some small individuals 
“learn" to break tails off prey otherwise too large to be subdued. 
It is noteworthy that both gilleni and caudolineatus occasionally 
capture ground dwelling geckos, as evidenced by the Heteronota 
binoeii and Rhynchoedura ornata , respectively. The only other 
item in the diet of the gilleni examined was large grasshoppers, 
also an important component of the diet of caudolineatus. It would 
thus appear that these two pygmy goannas have roughly similar 
feeding ecologies. However, the average size of the prey items 
recorded is considerably smaller in caudolineatus (0.55 cc.) than in 
gilleni (1.42 cc.). This is probably a direct reflection of the small¬ 
er head size of caudolineatus. 

Examination of the gonads of the specimens dissected suggests 
certain tentative conclusions. Testes volumes of the 44 male 
caudolineatus examined were largest during July and August; 
those of the 18 male gilleni were largest during September and 
October. The data are scanty, but might be an indication that 
caudolineatus breeds earlier than gilleni. Only 5 female gilleni 
were available for examination and none had large ovarian or 
oviducal eggs; hence nothing can be said about clutch size or egg 
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laying in this species. Of the 33 female caudolineatus examined, 
7 contained enlarged ovarian eggs (over 3 mm. in diameter); 
the number of enlarged follicles per female varied from 3 to 6, 
with a mode of 4. One female contained five 13 mm. oviducal eggs 
(unfortunately, there is no date of collection for this specimen). 
However, a female with enlarged oviducts was collected on 30 
December 1967. Hence there is evidence that caudolineatus females 
lay 4-5 eggs during December. 

Both species probably have similar predators. A large V. 
caudolineatus (about 90 mm. snout-vent) was found in the 
stomach of a 276 mm. Varanus gouldi. Another attempted preda¬ 
tion was observed in the Great Victoria Desert. In the centre of a 
graded track, my wife and I came upon a small (about 200 mm. 
snout-vent length) Varanus gouldi which had in its jaws by the 
nape of the neck a large male. V. gilleni (150 mm, snout-vent 
length). The gilleni was wrapped around the gouldi struggling to 
twist itself free. Our intrusion instigated the predator to run away 
dragging its prey. Other natural predators would no doubt include 
raptors and large snakes. 

Because most of the specimens of these two pygmy goannas 
in museum collections were taken while inactive (usually they are 
found under bark or within hollows), it is difficult to derive much 
information beyond basic habitat requirements about their be¬ 
havior and ecology from such records. For the same reasons, it 
is nearly impossible to determine seasonal activity patterns from 
museum records of the months of collection. I have no inform¬ 
ation on gilleni beyond that already presented. We were, however, 
able to make some observations on caudolineatus. Repeated 
sampling on the same area over an entire year suggests that 
caudolineatus has a strongly seasonal activity pattern. The 
numbers of individuals knpvvn to be active which were taken during 
different months were: November (2), December (3), February 
(7), and March (1). These data coincide reasonably well with 
the breeding-egg laying season suggested earlier. Times of col¬ 
lection of these active lizards varies from 1000 to 1620 hours with 
a mean of 1300 (sample size-13). Body temperatures of 10 active 
individuals range from 34.0 to 40.8 with a mean of 37.8°C. Only 3 
of these 13 active caudolineatus were on the ground when first 
sighted. Of the 10 which were above ground, one was on a termite 
mound, 2 were on dead mulga fenceposts, 5 on mulga tree trunks, 
and 2 on eucalypts. The height above ground varied from about 
125 mm. to nearly 2 meters, with most about a meter off the 
ground. 

In conclusion, it may be asserted that the habitats and diets 
of both these pygmy goannas are generally similar. However, 
several notable differences exist: (1) Varayius gilleni occurs in 
association with Casuarina and in sandplain habitats, which ap¬ 
pear never to be utilized by V. caudolineatus , (2) gilleni is a larger 
animal and has a larger head than caudolineatus , and (3) pre¬ 
liminary indications are that gilleni takes larger prey, on the 
average, than caudolineatus (this fact is probably related to 2, 
above). These differences may provide clues to the particular 
ways in which each species is competitively superior to the other 
within its own geographic range. 
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OEDURA RETICULATA , 

A NEW VELVET GECKO 
FROM SOUTH-WEST WESTERN AUSTRALIA 

By H. ROBERT BUSTARD, Research School of Biological 
Sciences, Australian National University, Canberra, A.C.T. 

The gekkonid genus Oedura occurs in all mainland States 
with its greatest radiation in Eastern Australia in the New South 
Wales-Queensland border region. The genus has been the subject 
of recent systematic study (Cogger, 1957; Bustard, 1966, 1967, and 
in press) and in the course of this work I found, in Museum col¬ 
lections, a number of specimens of an undescribed Western Aus- 
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tralian species formerly included in the taxon Oedura robusta. 
Apart from this supposed robusta material, robusta is only known 
from northern New South Wales and south Queensland. The 
demonstration that the Western Australian material belongs to 
a separate taxon has, therefore, clarified, what appeared to be an 
anomalous distribution. 

Dr. G. M. Storr (pers. comm.) has kindly generalised the 
habitat of this species on the basis of the small number of individ¬ 
uals collected as “Eucalyptus woodland in the 10-30 inch rainfall 
zone (with maximum precipitation in winter)”. Dr. Storr collected 
one specimen on a wandoo flat (E. vcandoo). Mr. L. A. Smith 
collected a specimen under bark about four feet from the ground 
in sandplain country vegetated with salmon gum (E. salmon- 
ophloia) and gimlet (E. salubris). Storr (pers. comm.) says of the 
species, “it is clearly the rarest gecko in the south-west.” 

I am grateful to: Dr. Storr (Curator of Reptiles, Western 
Australian Museum) for loan of specimens, information about the 
habitat of the species and for other kindnesses; Miss A. G. C. 
Grandison (Curator of Reptiles, British Museum (Natural 
History) for loan of type material of Oedura robusta Boulenger 
and for information on material in her care); Mr. J. McNally 
(Director, National Museum of Victoria); Mr. J. Woods (formerly 
Director, Queensland Museum) and Mr. H. G. Cogger (Curator of 
Reptiles, Australian Museum) for loan of specimens. 

Oedura reticulata sp. nov. 

Holotype —R 23350 in Western Australian Museum, collected 
by Mr. L. A. Smith on 28 October 1964 at 9 miles N. of Kalanning, 
Western Australia, in Lat. 33 deg. 22 min. S., Long. 117 deg. 32 
min. E. Adult female. 

Paratypes —All localities mentioned are in south-west Western 
Australia: W.A.M.*Dedari (R 6380), Kulin (R 4407), Northam 
(R 5932), Spencer’s Brook (R 6580), Dryandra (R 12790), 41 mi. 
E. of Southern Cross (R 21989), 7 mi. S.E. of Bindoon Hill 
(R 15296), 15 mi. S. of Holt Rock (R 26450), 4 mi. E. of Holt Rock 
(R 29379), 8 mi. W. of Wandering (R 29085), Coolgardie district 
(Q.M. 13858-9; N.M.V. D 1689 and D 2450). 

Diagnosis: —Distinguished from all other Oedura by the fol¬ 
lowing combination of characters—dorsal scales markedly smaller 
than the ventrals, by a single postanal tubercle. 

Description of Holotype: Head moderate, greatly depressed, 
oval, eye large, snout moderately long, ear opening oblique. Body 
depressed. Limbs moderate. Digits dilated, less broad than the 
apical dilation which is moderate, rounded, broader than long. 
Three or four pairs of broad infradigital plates under the third 
and fourth toes of hind feet, followed by one to two undivided 
lamellae. Head covered with hexagonal or rounded, very small, 
flattened scales, interorbitals number about thirty-three, rostral 
four-sided, about twice as broad as high, with medium cleft above, 
nostril pierced between the rostral, first labial and three nasals. 
The two upper nasals large, nasal adjacent to the labial small. 
The anterior nasal greatly elongated transversely, its depth con¬ 
tained at least twice in its breadth, separated from its counter¬ 
part on the opposite side by two small scales; eleven upper and 
eight or nine lower labials, mental triangular. First two infrala¬ 
bials deep, the first separated by a moderate octagonal scale 
below the mental. Back covered with very small juxtaposed flat 
hexagonal or rounded granular scales slightly larger than those 


* W.A.M. Western Australian Museum. Q.M.—Queensland Museum, N.M.V.—National 
Museum of Victoria. 
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Fig. 1.—Holotype of Oedura reticulata. 


on the head and arranged in a regular transverse series; abdomi¬ 
nal scales juxtaposed, flat, hexagonal, much larger than the 
dorsal scales. Mid-body scale row count about 100. Tail original, 
long, depressed, thick, the end tapering to a point, covered with 
square or slightly elongated scales arranged in regular rows. 
Postanal tubercle single. Dorsal coloration (in spirits): the 
central area of the dorsum fawn with indistinct reticulate mark¬ 
ings. A dark brown line passes through the eye and broadens 
behind the armpit to cover the whole of the flanks and sides of 
the tail; lower surfaces dirty white. 

Dimensions: Absolute dimensions in mm are followed by per¬ 
centage of snout-vent length in brackets: snout-vent 64; tail 53 
(83); head 21 (33); snout 6 (9); orbit 3.5 (6); eye to ear 5.5 (9); 
width of head 12 (19); axilla to groin 25 (39); left forelimb length 
17 (27); left fourth finger 4 (6); left hind limb length 24 (38): 
left fourth toe 6 (9). 

The holotype is shown in Fig. 1. 

Variation—Males possess 7.9 preanal pores separated in the 
midline by (usually) a single scale. Snout-vent length of sexually 
mature males is 50-58 mm. The holotype is the largest female. 

The main variation is in coloration and centres around the 
degree of differentiation of the dorsal region. In an extreme 
example (N.M.V. D 1689) the dorsal area is pale and unmarked 
and the flanks, although considerably darker, are still fairly light 
in colour. In other examples the dorsal area is darker and less 
clearly differentiated from the flanks. In such specimens the 
fine reticulate markings may be more numerous. Coloration, how¬ 
ever, provides ready identification of most specimens which are 
similar to the holotype. 

Comparisons —Oedura reticulata belongs to the robusta species 
group and occupies an intermediate position between robusta and 
lesueurii , large and small species respectively. The remaining 
members of the genus are distinguished by dorsal and ventral 
scales of approximately equal size. Apart* from differences in 
colour and pattern reticulata differ from robusta and lesueurii 
in the number and shape of the postanal tubercles. In reticulata 
there is a single tubercle which is spade-shaped or slightly 
rounded. In robusta there are 3-5 postanal tubercles which are 
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Fig. 2.—The single postanal tubercle of Oedura reticulata 
(above) and the cluster of postanal tubercles of O. rdbusta (be¬ 
low). 
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typically very pointed (Fig. 2). Western Australian specimens of 
lesueurii lesueurii and lesueurii rhombifer possess two, occasion¬ 
ally three, postanal tubercles. In the Eastern States there are 
three to five postanal tubercles. 
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A NEWLY DISCOVERED BONE-BEARING DEPOSIT IN 
LABYRINTH CAVE, NEAR AUGUSTA, 

WESTERN AUSTRALIA 

By D. MERRILEES, Western Australian Museum. 

Recent discovery of fossil bones and teeth in Labyrinth Cave, 
which has been visited frequently by speleologists since 1961, 
shows that significant finds remain to be made in caves and other 
sites which seem to be well known. Mrs J. W. J. and Mr D. C. 
Lowry made the discovery while surveying a little-used part of 
Labyrinth Cave extending approximately north-eastward from the 
entrance. 

Teeth and bones were noticed in a lithified cave earth adher¬ 
ing in patches to the cave wall; one of the teeth was recognized 
as wombat and another as Sthenurus , an extinct member of the 
kangaroo family. Mr and Mrs Lowry reported their observations 
to me, and also collected some bones lying loose on the cave floor 
nearby, two of which proved to represent Sthenurus. In February 
1969, J. W. J. Lowry, G. W. Kendrick and I visited Labyrinth Cave 
and spent a day examining and collecting from this part of the 
cave, now called “Wombat Warren”. We believe that the deposits 
merit more detailed palaeontological study. 

The wombat tooth (Western Australian Museum specimen 
69.4.4) is an upper or lower molar which could represent the 
extinct western species, named Phascolomys hacketti by L. Glauert 
in 1910 from Mammoth Cave specimens. The Sthenurus tooth 
(West. Aust. Mus. 69.4.3) is a lower molar either of S. occidentalis 
or (more likely) of S. brownei; molar teeth of these two species 
are very similar, and in fact the two species were regarded as one 
until recently (Merrilees, 1968a). A bird, not yet identified, but 
about the size of a swan, is represented by a fragment of coracoid 
(West. Aust. Mus. 69.4.5). The rear portion of a left lower jaw 
of a macropod (West. Aust. Mus. 69.4.2), larger than the modern 
Black-gloved Wallaby, but smaller than the Western Grey Kan¬ 
garoo, also remains unidentified. The Koala (Phascolarctos sp.) 
is represented by a left lower jaw (West. Aust. Mus. 69.4.1) with 
a complete row of well-preserved cheek teeth. 

These and several other fragmentary specimens (e.g. West. 
Aust. Mus. 69.4.8, 9) were all recovered from patches of well- 
cemented deposit adhering to the walls of the cave. In addition, 
interesting specimens were found on the floor of the cave. A frag- 
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ment of enamel (West. Aust. Mus. 69.4.10) from a very large tooth 
probably represents the extinct Marsupial Lion (Thylacoleo sp.), 
and a practically complete skull and mandible (West. Aust. Mus. 

69.4.12) represent the Tasmanian Devil (Sarcophilus harrisii). 
The Sarcophilus mandible was firmly cemented to the floor of 
the cave, and the skull lay over it in the same position as in life, 
nearly buried in unconsolidated cave earth; presumably the car¬ 
case of the animal concerned came to rest in this position, and the 
flesh rotted away, leaving the skull and mandibular bones undis¬ 
turbed. However, of the rest of the skeleton, only portion of a 
femur was recovered. A worn premolar tooth (West. Aust. Mus. 

69.4.13) lying loose on the cave floor represents the extinct kan¬ 
garoo-like Sthenurus brownei. Other specimens lying loose on the 
cave floor nearby represent existing species such as the Short¬ 
nosed Bandicoot (Isoodon obesulus —West. Aust. Mus. 69.4.32). 

Labyrinth Cave is only the third south-western site reported 
to carry such a mixture of existing and locally or completely 
extinct marsupial species, the other two sites being Mammoth 
Cave (Woodward, 1910) and Strong's Cave. Preliminary notice of 
the Strong's Cave discoveries was published in this journal (Cook, 
1963) and it is fitting that preliminary notice of the Labyrinth 
Cave finds also should be published here. Although more than 
half a century has elapsed since the fossil discoveries in Mam¬ 
moth Cave, and six years since those in Strong’s Cave, new infor¬ 
mation is still being won from the material collected, and from 
the sites themselves, and only interim reports have been publish¬ 
ed (e.g. Merrilees, 1968b). Many years may elapse before a full 
report can be issued on the new finds in Labyrinth Cave, but in 
the meantime it is encouraging to know that the age of discovery 
is not yet over. 
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REMAINS OF SARCOPHILUS THE "TASMANIAN" DEVIL 
(MARSUPIALIA, DASYURIDAE) FROM COASTAL DUNES 
SOUTH OF SCOTT RIVER, WESTERN AUSTRALIA 

By W. H. BUTLER, Perth 

A large egg (the “Scott River fossil egg”) was found in 
coastal dunes south of Scott River many years ago, and subse¬ 
quently lodged in the Western Australian Museum (Anon., 1962; 
Edwards, 1962; Hyslop, 1967). I took part in investigations on the 
site of this find between 1962 and 1964, and in 1967 revisited the 
area and collected surface material which apparently had weath¬ 
ered out during the preceding three years. 
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The site (34° 20’S, 115° 25’E) is in coastal dunes between the 
Scott River and the Southern Ocean, on a property held by Mr 
G. Dunnett. An area of about 20 acres is involved, mainly mobile 
sand dunes, but stabilized by marram grass along the beach and 
bounded inland by dense thickets of coastal wattle and other 
plants. Fossil soils and perhaps other kinds of deposit are ex¬ 
posed in places as dark layers or as lithified marl surfaces. 

Tooth-bearing and other readily diagnosed specimens collected 
by me in 1967 and presented to the Western Australian Museum 
included: — 

Sarcophilus (Western Australian Museum specimen 68.3.245) — 
right dentary of a young animal, with the first premolar, first 
and second molars and partly-erupted fourth molar, together with 
an isolated upper canine thought to be from the same animal as 
the dentary. 

Setonix (68.3.181-220 and 68.3.246-248)—abundant. Mainly 
dentaries, but some nearly complete crania. 

Bettongia peniciUata (68.3.221)—one dentary. 

Macropus (probably M. fuliginosus) 68.3.222—the left maxil¬ 
lary of a young animal. 

Pseudocheirus (68.3.223-226) —dentaries. 

Isoodon (68.3.227-233) —dentaries. 

Dasyurus (68.3.234-235)—skull and dentary. 

Murid, fox and rabbit remains were also collected, and bird 
remains included kookaburra and frogmouth, emu egg shell, and 
shell of some small bird. An Aboriginal implement (microlith) 
and some pieces of an iron nail were also present. Previous col¬ 
lections from the area had included snake, lizard, bird, bovid and 
human remains in addition to the foregoing. Marine material was 
abundant, too, and included cetacean, fish, mollusc, crustacean 
and echinoderm remains. 

The Sarcophilus remains are of interest in representing the 
first record from the site of a mammal now extinct on the main¬ 
land of Australia, although persisting in Tasmania. Apart from 
68.3.245 and remains from the Balladonia district, all other West¬ 
ern Australian fossil or sub-fossil specimens of Sarcophilus have 
been found in caves. Specimen 68.3.245 appears to differ from 
other specimens from the same site in being slightly yellowish in 
colour, and in showing a white encrustation in some of the tooth 
sockets. 

Thus the deposit shows an interesting mixture of marine and 
terrestrial and ancient and modern animal remains, and might 
repay more intensive study. 
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POSSIBLE ABORIGINAL SITE NEAR DONGARA 

By MARK DE GRAAF, Hale School, Wembley Downs. 

In January 1968 Stan Gratte, poultry farmer of Wonthella, 
and I visited the property of Mr. Sydney Finlay to investigate a 
site which could be of Aboriginal origin. Mr. Finlay’s farm is 
situated on the western bank of the Irwin River, about four miles 
downstream from the Pell Bridge on the Great Northern High¬ 
way. At this point the river valley is a few miles wide, bordered 
by the low remnants of the Victoria Plateau. 

The site is about one quarter of a mile west of the homestead, 
on a low hill from which extensive views to the north and east 
may be had. The Irwin River, the river valley, the opposite side 
of the Victoria Plateau and the southern sections of the fertile 
flats between Dongara and Geraldton, can be seen from this 
strategic point. Narrow gullies are on either side of the small hill, 
which itself forms part of the old plateau, through which the 
Irwin has cut its course. The river (and thus the nearest water 
supply) is about 500 yards distance from this point. 

The “stone arrangement” consists of two circles of stones. The 
circles are not concentric, they touch each other on the south-east 
side, that is, the side facing toward the homestead. This point is 
very close to the edge of the hill. 

The outer ring measures about 20 feet in diameter. It is made 
up of about 50 individual rocks of irregular shape. The rocks are 
from five to ten inches across. It is thought that they are of 
weathered, brittle sandstone. The rocks are grey in colour and do 
not appear to have been worked by human hand. 

The smaller ring, made up of similar rocks, is about six feet 
across. The two rings are quite obvious among the grass, at least 
during our visit. It may be different in winter. 

The rocks which make up the two rings are thought to be 
indigenous to the area. A small outcrop of similar rock appears 
just where the two rings touch. It may be that the hill (and 
therefore the plateau in this vicinity) is capped with this type of 
sandstone. 

A superficial inspection of the area immediately around the 
rings did not yield any additional information. No stone tools or 
remnants of other stone rings or lines could be seen. It appears 
that the area immediately to the west of the rings, that is on the 
wider part of the hill, was once a clearing, now becoming over¬ 
grown with saplings. 

There is no certainty that this is in fact an Aboriginal site. 
But there is some evidence to suggest that it is so. It appears that 
the rocks are placed by human hand but not by Europeans, adults 
or children. The design is quite consistent with other Aboriginal 
stone arrangements I know of. They mostly display a combination 
of lines, rings and heaps, often associated with a waterhole or a 
natural rock formation. The location offers commanding views 
over a wide area, but at the same time affords adequate privacy, 
so necessary for a sacred place. The distance from water is suf¬ 
ficient to avoid interference between possible camps and the 
proximity of a sacred site. Aboriginal parties gathering food and 
hunting along the river would have no cause to go up the narrow 
gully. Women and children camped near the river would be far 
enough to avoid them seeing or hearing anything that occurred 
at the site, yet the participants in the ceremony would have had 
easy access to water and camp. Both in appearance and location 
the site appears to be of Aboriginal origin. 
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Aboriginal stone arrangements are usually related to increase 
ceremonies, carried out to procreate animal and plant (food) 
species or even human beings. Increase rituals are still held in the 
more remote parts of the state, particularly where the Aborigines 
are still in their own territory. The ceremonies are conducted by 
the senior male members of the group under conditions of great 
secrecy. In some areas (e.g. the Western Desert) these ceremonies 
do not only involve chanting (perhaps in the clearing) and danc¬ 
ing, but also bloodletting (usually from the subincisions of the 
participants), sometimes leading to washing the hair in blood or 
covering the stone or stones with blood. 

There is of course not enough evidence to state that this was 
so in the case of the possible site described. Stan Gratte, who has 
been working for some time now on sites in the Geraldton- 
Murchison area, hopes to obtain more reliable information event¬ 
ually. 

The number of Aboriginal sites recorded in the south-west 
division of the state is rather small compared to other areas of 
Western Australia. It is through the alertness and interest of 
farmers like Mr. Finlay that information comes to hand from 
time to time. We would like to express our appreciation to Mr. 
Finlay for his cooperation and hospitality. The site has been 
reported to the Australian Institute of Aboriginal Studies, which 
is currently engaged in indexing all known Aboriginal sites in 
Australia, and the Western Australian Museum. 


A BIRD LIST FROM THE DRYANDRA FOREST 

By R. JOB 

During 1967 and 1968 visits were paid to the Dryandra Forest 
and the adjacent Congelin water reserve, a little over a hundred 
miles from Perth. The Dryandra in the main consists of open 
woodland where the wandoo (Eucalyptus redunca) is the dominant 
tree. The undergrowth is dominated by species of Dryandra , par¬ 
ticularly D. nobilis , while the sandplain poison (Gastrolobium 
microcarpum) occasionally forms dense stands. At Congelin dam 
the woodland is more open, with very little sandplain poison. 

In 1967 forty-two days or parts of days were spent in the 
area, frprn March 4 to December 17. The number of days spent 
there per month was as follows:— March. 4; April, 3; May, 1; 
June, 6; July, 2; August, 4; September, 5; October, 7; November, 
4; December, 6. 

Visits in 1968 were, unfortunately, much less frequent, twenty 
days in all being spent in the area, divided as follows:—January, 
3; February, 4; March, 4; April, 4; May, 2; September, 1; October, 

The following is a check-list of the birds encountered on these 
visits. This does not claim to be all inclusive, and is unsatisfactory 
in at least two respects. Notable absentees are the nocturnal birds, 
with the exception of the Boobook Owl; at least one other species 
of owl was heard within the forest quite regularly, but unfortun¬ 
ately this bird was never seen. Furthermore, as a European 
ornithologist new to Australia, I only recorded definite sightings 
where the identity of the bird was not in doubt, until such time as 
I learnt to identify the bird by song alone. Thus records could 
give a misleading impression of the scarcity of some unobtrusive 
species. 

All records are of birds within the Dryandra or Congelin 
areas except at one point where a dam in a wheat field lay 
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adjacent to the perimeter fence of the forest; this different habitat 
attracted a number of species which were never seen within the 
bounds of the forest. 

Little Grebe, Podiceps novae-hollandiae .—Seen only on the 
small dam described above, which for convenience I shall call ‘the 
parrot dam' (this family of birds were its most frequent visitors 
throughout the summer). Dec. 10. 1967 (2); Dec. 16, 1967 (2) 
adults and a young bird; Jan. 27*29, 1968 (2); April 6, 1968 (1). 

Little Pied Cormorant, Plialacrocorax melanoleucos .—Seen 
only around the ‘parrot dam’. Dec. 10 (1); Jan. 27 and 28, 1968 (1); 
Feb. 25, 1968 (2); March 3, 1968 (1); April 7, 1968 (1). 

White-faced Heron, Ardea novae-hollandiae. —Seen at the 
‘parrot dam’. Dec. 10, 1967 (1); Dec. 17 (1); Jan. 27, 1968 (2); Feb. 
25 (1); March 3 (2); April 7 (1); April 28 (1); Feb. 24, 1968 

(1 beside a small dam near the Forestry settlement). 

Mountain Duck, Tadorna tadornoides. —Seen only at the 
‘parrot dam’. Jan. 28, 1968 (1); April 6, 1968 (1); April 28 (2). 

Black Duck, Anas superciliosa .—July 9, 1967 (1 on Congelin 
dam); Aug. 5 and 6, 1967 ( 2 on small dam within the forest); Dec. 
16 (2 on ‘parrot dam’); Jan. 27, 1968 (4 on ‘parrot dam’); March 
3, 1968 (2 flew over Congelin dam); April 7, 1968 (7 on ‘parrot 
dam’). 

Grey Teal, Anas gibberifroyis. —August 6, 1967 (2 on Congelin 
dam); Oct. 1, 1967 (1 on Congelin dam); Dec. 16 and 17, 1967 (1 on 
‘parrot dam’). 

Maned Goose, Clienonetta jubata. —July 9, 1967 (7 on the Con¬ 
gelin dam; courtship and threat displays seen. In the first the 
male raised his belly out of the water to near the vertical, jerked 
back his head and turned it, so that the beak was inclined down¬ 
ward toward the plumage of the back, thus showing off to ad¬ 
vantage the mane-like feathers on the back of the neck. The 
threat display was similar to that of a Coot, with head and neck 
flattened on the water); Oct. 1, 1967 (5 on Congelin dam); Dec. 
10, 1967 (11 on ‘parrot dam’); Dec. 16 (15 on ‘parrot dam’). Jan. 
27, 1968 (2 on ‘parrot dam’); April 6 (2 on ‘parrot dam’); Oct. 26 
(3 on ‘parrot dam’); Oct. 27 (2 on Congelin dam and 17 on ‘parrot 
dam’). 

Whistling Eagle, Haliastur sphenurus —Seen only on four oc¬ 
casions on the outskirts of the forest. Dec. 16 and 17, 1967 (1 over 
the ‘parrot dam’); Feb. 18, 1968 (1 over the ‘parrot dam’ area); 
Feb. 24, 1968 <1 flew over Congelin Dam). 

Australian Goshawk, Accipiter fasciatus — Oct. 21 and 22, 1967, 
(1 immature bird); Dec. 9 (1 being mobbed by two unidentified 
small birds); Dec. 16 (1); Sept. 21, 1968 (1), 

Collared Sparrow-Hawk, Accipiter cirrocephalus —Dec. 3, 1967 
1 perched in a thickly-leafed portion of a gum tree overlooking the 
Congelin dam ascribed to this species on account of its small size, 
which was about that of a Nankeen Kestrel. 

Wedge-tailed Eagle, Aquila audax —The most frequently ob¬ 
served raptor within the Dryandra-. March 5, 1967 (3); April 15 
(1); April 22 (1); June 4 (2 then a few minutes later 3 flying 
in the same direction); Aug 6 (2); Sept. 3 (2); Oct. 15 (1); Nov. 
12 (1); Nov. 19 (1); Jan._27 (1 immature); Jan. 28, 1968 (1 im¬ 
mature); March 17 (1 immature on outskirts of forest, 2 adults 
in nearby area); May 19 (1); Sept. 21 (1); Oct. 26 (4 in air at one 
spot); Oct. 27 (2). 

Brown Hawk, Falco berigora —Jan. 27, 1968 (1 light phase 
bird in ‘parrot dam’ area); Feb. 24, 1968 (1 near Forestry settle¬ 
ment). 
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Kestrel, Falco cenchroides —1 on March 17, 1968 flying along 
outskirts of forest. 

Mallee-Fowl, Leipoa ocellata —This, the most noted of the 
Dryandra’s birds, was not seen on many occasions. The following 
records refer to widely separated sections of the forest. Aug. 5, 
1967 (2); Sept. 16, 1967 (1); Feb. 28, 1968 (1). 

Painted Quail, Turnix varia —Recorded most months of the 
year, but never frequent. Usually two birds were the maximum to 
be seen on any walk through the forest. Jan. 27, 1968 3 were seen 
just inside the forest and 5 more in a drive across a paddock of 
stubble adjacent to the forest (the paddock in which the ‘parrot 
dam’ lies). 

Little Quail, Turnix velox —In a drive across a paddock of 
stubble on Jan. 27, 1968 two quail much smaller than Painted 
Quail were flushed. These were about 5in. in length, a rich brown 
in colour, a prominent white abdomen, and one was noted as hav¬ 
ing reddish legs as it rose from the ground. 

Black-fronted Dotterel, Charadnus melanops —All records are 
from the ‘parrot dam’. Dec. 10, 1967 (2); Dec. 17 (1 giving an 
injury display, but no nest was found); also recorded on Jan. 27, 
Jan. 28, March 16 and 17, and April 6, 1968. 

Common Bronzewing, Phaps chalcoptera —The commonest of 
two bronzewing pigeons in the forest. Seen throughout the year. 
Never more than four seen on any one walk through the forest, 
but a good way to form some estimate of numbers would be to 
make counts of individuals visiting the few areas of permanent 
water in the height of the summer. Feb. 25, 1968 (12 in the early 
morning at the Congelin dam, compared to one individual of the 
scarcer Brush Bronzewing). 

Brush Bronzewing, Phajis elegans —This very attractive pigeon 
was seen on far fewer occasions than the above. May 21, 1967 
(1); Nov. 12, 1967 (1 flew from what was probably a nesting 

platform—a rather shapeless scattering of twigs—about fifteen 
feet from the ground in the first fork of a young slender gum; 
the bird flew to the ground and performed some injury feigning 
antics before flying up into a nearby tree); Nov. 19, 1967 (3); 
Feb. 24, 1968 (1); Feb. 25 (1 at Congelin dam); Oct. 27 (1 at 
Congelin dam). 

Purple-crowned Lorikeet, Glossopsitta porphyrocephala —Re¬ 
corded in September, October and December, 1967 (numerous 
flocks noted around the Congelin dam in October); Jan. 27 (flock 
of 6); April 7, 1968 (flock of 8); Oct. 26 and Oct. 27, 1968 (numer¬ 
ous small flocks around the Congelin dam area; estimated at least 
two hundred birds involved). 

White-tailed Black Cockatoo, Calyptorhynclius baudmii —First 
noted in 1967 in June (June 25, a flock of 6); a suspected nesting 
pair was seen in one of our most visited areas throughout Sept., 
Oct. and Nov. 1967: Nov. IS and 19, 1967 (group of 7 birds); Dec. 
17 (flock of over 20); not noted again until Feb. 25, 1968 (2 came 
to drink at the Congelin dam); first noted in 1968 on Sept. 21 
when a pair were in the same area where they were suspected 
of breeding the previous year. 

Smoker Parrot, Polytelis ayithopeplus .—Only record is of two 
birds on June 4, 1967. 

Western Rosella, Platycercus icterotis .—Next to the Twenty- 
eight the most frequently seen parrot within the Dryandra. Re¬ 
corded regularly throughout the year. 

Red-capped Parrot, Purpureicephalus spurius .—Recorded 

throughout the year but does not appear to be as numerous as the 
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Western Rosella. Sept. 17, 1937 (parties with well-grown swift¬ 
flying immatures). 

Twenty-eight Parrot, Barnardius zonarius. —Commonest 
parrot of the Dryandra Forest. Seen throughout the year. Though 
western Rosellas, Red-capped Parrots, Elegant Grass Parrots and 
occasionally Pur pie-crowned Lorikeets visited the ‘parrot dam’, 
the Twenty-eight was the characteristic species. At dawn on Dec. 
17, 1967 I saw a Fox (Vulpes vulpes) pounce out of the tall wheat 
attempting to catch one of two Twenty-eights feeding on the 
ground in the open on the edge of the wheat. It was interesting in 
the hotter months watching Twenty-eights taking advantage of 
any slight dew in the early morning to bathe; they would fly 
above a cluster of leaves at the top of a tree, then flop noisily into 
them, at the same time spreading out their wings and going 
through all the motions of a bird bathing; after doing this in 
several trees, the now sodden parrot would fly on to a bare 
branch and preen. 

Elegant Grass-Parrot, Neophema elegans. —First recorded in 
1967 in September and never more than two were seen in any one 
day until Dec. 3 (5); Dec. 10 (4 at the ‘parrot dam’). In 1968 re¬ 
cords are as follows—Jan. 27 (1); April 6 (6 in the ‘parrot dam’ 
area); April 7 (3); April 28 (1, then a group of 6); May 19 (two 
groups of 3); Oct. 27 (2). 

Fan-tailed Cuckoo. Cacornantis pyrrhophanus .—1967—Oct. 1 
(1); Oct. 7 (2); Oct. 14 (1); Oct. 22 (1); Nov. 18 (1); Nov. 19 
(1); 1968—May 18 (1 seen, and others heard, and heard again the 
following day). 

Boobook Owl, Ninox novae'Seelandiae. —Though only one in¬ 
dividual seen (1 at 4 a.m. on Sept. 17, 1967) this species was often 
heard calling in the forest after dark. 

Laughing Kookaburra, Dacelo gigas. —Not a common bird in 
the Dryandra. A group heard calling on April 22, 1967; Nov. 12, 
1967 (1); Dec. 3, 1967 (group heard); Jan. 27, 1968 (group heard); 
Feb. 17 (group heard); Oct. 26 and 27 (1 at Congelin dam). 

Sacred Kingfisher, Halcyon sancta.— Oct. 8, 1967 (1); Dec. 10, 

1967 (1); Oct. 27, 1968 (1). 

Bee-eater, Merops ornatus. —Recorded in 1967 on March 4 
and 5, then not again until Oct. 14 (2); on Oct. 22 in an open part 
of the forest one flew up from the forest floor and a newly 
excavated tunnel going down at a slight angle into the sandy soil 
was discovered; by Nov. 11 there were eight such tunnels in this 
area. Seen throughout Dec., Jan. and Feb., 1968 (15 on Feb. 24); 
last recorded on March 16 (about halt a dozen). Oct. 26 and 27, 

1968 (about a score over the Congelin dam). 

Welcome Swallow, Hirundo neoxena. —Though seen regularly 
over the ‘parrot dam’, appears to avoid the forest. An unusual 
record was of two birds collecting mud off the forest floor well 
within the forest on Sept. 17, 1967, the only record of this species 
inside the forest. 

Tree-Martin, PetroclieVidon nigricans. —Found throughout the 
year inside the forest and over the ‘parrot dam’ and Congelin dam. 

Australian Pipit, Anthus novae-seelandiae. —Seen only on open 
ground in the vicinity of the ‘parrot dam’ and outside the forest. 

Black-faced Cuckoo-Shrike. Coracina novae-hoUandiae .— 
Though seen most months of the year not a numerous species. 
Apart from 3 on Oct. 22, 1967, all records are of one or two birds. 

Chestnut Quail-Thrush, Cinclosoma castanotuni. —Only two 
records of this elusive species. On March 3, 1968 we disturbed a 
chestnut-brown bird with a blackish medium-long rounded tail 
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edged with white from the forest floor. It was extremely wary, 
never flying far and always flying low, moving from one piece of 
dense fallen timber to the next. I had only one back view of it 
perched, and had just time to note that it was a grey-headed chest¬ 
nut-backed bird before it disappeared from view. On April 28, 
1968, my wife saw a bird in the open in another part of the forest 
and was able to note the black throat and chest, the black line 
below the eye, with a white line below this. 

White-browed Babbler, Pomatostomus superciliosus .- — Very 
locally distributed within the forest. A group seen quite regularly 
in a part of the forest near the Congelin dam; apart from these 
only seen in two other areas of the forest, one sighting in each 
area. This species has been seen indulging in the practice of 
mutual preening, which is of interest to a European ornithologist 
in that, so far as I am aware, no Passerines in Europe have been 
credited with this habit. Other Australian Passerines observed in 
mutual preening activities have been Splendid Wrens and Dusky 
Wood-Swallows. 

Banded Blue Wren, Malums splendens .—Very locally dis¬ 
tributed. Five separate groups have been noted within the forest, 
one of which frequents the area around the Congelin dam. Avoids 
the dense stands of sandplain poison in which the Blue-breasted 
Wren is found. Unlike the Blue-breasted Wren the male Banded 
Blue Wren when in song seems to prefer tall bushes and small 
trees and perches higher than the other species. Males seen in full 
plumage from August to January. 

Blue-breasted Wren, Malurus pulcherrimus .—Common and 
widely distributed within the Dryandra, particularly in areas of 
sandplain poison. The only nest we found, however, was in an 
open part of the forest on Dec. 3, 1967; the globular nest, with an 
opening in the side, was attached to some branches amid a pile of 
dead branches on the forest floor, was flimsily built and was near 
ground level. It contained three young who were constantly being 
fed by one female—only one was seen at any one time—and two 
fully plumaged males. The female was seen to go inside the nest 
and brood the young for a couple of minutes; neither male linger¬ 
ed at the nest once feeding the young had finished, one male wait¬ 
ing in the background whilst the other fed the young. On our next 
visit. Dec. 9. the nest was empty. A fully plumaged male of this 
species was first seen on July 8, 1967 and the last fully plumaged 
male until Oct. 26, 1968 was seen on Jan. 28, 1968. 

Western Warbler, Gerygone fusca .—Not recorded very fre¬ 
quently, and then only a single bird being noted on any one 
occasion. Most records in summer when located by its distinctive 
song. 

Broad-tailed Thornbill, Acantliiza apicalis .—Recorded most 
months, sometimes associated with other small birds. 

Western Thornbill, Acantliiza inornata .—Recorded throughout 
the year, sometimes with other species i.e. Oct. 14, 1967 seen with 
Yellow-tailed Thornhills and a Western Warbler. Sept. 3, 1967 a 
group consisting entirely of this species. 

Yellow-tailed Thornbill, Acantliiza chrysorrhoa .—Found on the 
periphery of the forest in more open areas. Common in the area 
around Congelin dam and along the edge of the forest in the 
‘parrot dam’ area. 

Spotted Scrub-Wren, Sericornis maculatus .—Seen most months 
of the year. Seems to prefer the thick stands of sandplain poison, 
where it is often found in association with the Blue-breasted Wren. 

Weebill, Smicrornis brevirostris .—Not recorded frequently. 
Only record of any more than two birds was on March 16, 1968, 
along a border of the forest. 
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White-fronted Chat, Epthianura albifrons —March 17, 1968 

3 seen around the edge of the ‘parrot dam’. 

Scarlet Robin, Petroica multicolor —Not often seen within the 
forest; more common on the outskirts, especially around the Con¬ 
gelin dam area and the ‘parrot dam' area. Nevertheless odd pairs 
do occur in scattered parts of the forest, and it is less local in 
distribution than either the Red-capped or Hooded Robins. 

Red-capped Robin, Petroica goodenovii —Only seen in the open 
spaces in the Congelin dam and ‘parrot dam' areas. Jan. 27 and 
28, 1968 both members of a pair feeding a fledging in the ‘parrot 
dam' area. Never more than a pair seen in either area. 

Hooded Robin, Petroica cucullata —Confined to the ‘parrot 
dam’ and Congelin dam area’s, except for 3 seen in an open part 
of the forest on March 17, 1968. A pair seen in both areas. Prob¬ 
ably other areas bordering the forest contain other pairs of this 
and the preceding species. 

Western Yellow Robin. Eopsaltria griseogularis —The domi¬ 
nant robin of the Dryandra, and one of the most characteristic 
birds of the forest. Catholic in its choice of areas being found in 
the thicker parts of the forest and in the more open areas fre¬ 
quented by the other species of robins. Jan. 27, 1968 adults feeding 
fledglings were observed. 

Grey Fan tail, Rhipidura fuliginosa —Widely spread though 
not in great numbers throughout the forest. Seen throughout the 
year. 

Willy Wagtail, Rhipidura leucophrys —Seen throughout the 
year. Much commoner than the Grey Fantail. Oct. 1, 1967 a nest 
in the course of completion was found about six feet off the 
ground on a horizontal bare branch built incorporating a pro¬ 
jecting twig. Oct. 8, 3 eggs, both members of the pair incubating; 
in the period watched changeovers occurred after 21 minutes, 
11 and 18 minutes. Oct. 14, still incubating. Oct. 21, feeding 3 
young, naked except for tufts on the head; when not being fed 
were brooded by one of the parents. On our next visit, Nov. 11, 
the nest was empty. Oct. 22, 1967 a second pair of Willy Wagtails 
with a nest was found; this was only a couple of feet off the 
ground and was also on a bare branch built so as to incorporate 
a projecting twig. There were no eggs but the bird was sitting. 
On Nov. 11 there were three naked reptilian looking young being 
fed and brooded. On Nov. 19 the young, now almost fully feather¬ 
ed, were found dead in the nest. 

Restless Flycatcher, Seisura inquieta —Seen throughout the 
year, and widely though thinly distributed within the forest. Nov. 
19, 1967 a nest was located in the fork and near the top of a 
very tall tree, about forty feet from the ground. The bird was sit¬ 
ting on the nest on Nov. 19 and Dec. 2. 

Golden Whistler, Pachycephala pectoralis —The commoner of 
the two species of Whistler, and thinly spread over the forest, no 
more than two males being seen on any one walk through the 
forest. 

Rufous Whistler. Pachycephala rufiventris —Much more local¬ 
ised in distribution than the above. Only seen in three different 
areas of the forest. Oct. 27, 1968 2 males singing in Congelin dam 
area. 

Western Shrike-thrush, Colluricincla rufiventris —Well distri¬ 
buted throughout the forest. Jan. 26, 1968 1 adult accompanied 
by a fledging. Seen throughout the year. Largest number seen on 
any one walk through the forest was 3 on April 28, 1968. 

Western Shrike-Tit, Falcunculus frontatus —Thinly spread in 
certain sections of the more open parts of the forest, seen usually 
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in tall trees searching the bark for insects. Never more than two 
individuals seen on any one occasion. 

Crested Bellbird, Oreoica gutturalis— The presence of this 
species within the forest was not suspected until Dec 3, 1967 when 
an immature bird (grey head with very pronounced crest, dark 
brown body, buffish-orange rump, short tail) was seen in an area 
bordering (ho main track through the forest. On Dec. 16, a male 
was seen being harried by a Willy Wagtail along the boundary 
of the forest in the ‘parrot dam’ area; once the song was known 
a bird was often heard calling in this area, though I have not 
heard it in other parts of the forest. 

Black-capped Sittella, Neositta pileata —Seen irregularly with¬ 
in the forest throughout the year, most records being of small 
wandering flocks, usually seen on the borders of the forest. 

Rufous Tree-creeper, Climacteris rufa —With the Yellow Robin, 
Yellow-plumed Honeyeater and Dusky Wood Swallow one of the 
most characteristic birds of the Dryandra. Well distributed 
throughout the forest in some numbers. Aug. 6, 1967 a pair were 
watched showing an interest in a possible nesting hole high up 
in a bare tree on the outskirts of the forest, and on Sept. 3, 1967 
a pair were watched collecting nesting material from the forest 
floor and taking it up to a spout about thirty feet up in a wandoo. 
A fully fledged young bird was noted on Nov. 19, 1967. 

Spotted Diamond-bird, Pardalotus punctatus. —Only one defin¬ 
ite record of this species, 1 on June 10, 1967 when the spotted 
crown and wings could be clearly seen. 

Red-tipped Diamond-bird, Pardalotus substriatus. —Seen 
throughout the year and common and well distributed throughout 
the forest. In summer often heard calling in the heat of the day 
long after other birds have become silent. Sept. 21, 1968 a pair 
had a nest in the upper part of a crevice about twenty feet up the 
side of a slender gum tree; from the frequency of their visits it 
was judged that they were feeding young. 

Silvereye, Zosterops gouldi. —Seen irregularly throughout the 
year, mainly in small flocks. 

Singing Honeyeater, Meliphaga virescens. —Only one record of 
this species; 1 seen on the boundary of the forest near the ‘parrot 
dam’ on Jan. 28, 1968. 

Yellow-plumed Honeyeater, Melipliaga ornata. —Far and away 
the commonest honeyeater in the Dryandra, and perhaps the 
commonest small bird in the forest. Very noisy, sociable and 
pugnacious. Seen in all areas of the forest and on every visit. 

White-naped Honeyeater, Melithreptus lunatus .—Seen 
throughout the year and well-distributed within the forest. Though 
not as numerous as the Yellow-plumed Honeyeater it is still quite 
a common bird. 

Spinebill, Acanthorhynchus supercAliosus. —Seen throughout 
the year in different sections of the forest, occasionally seen in 
some numbers but more usually just a pair of birds noted on any 
one walk in the forest. 

New Holland Honeyeater, Phylidonyris novae-hollandiae .— 
Next to the Yellow-plumed Honeyeater this is the honeyeater most 
frequently encountered. I estimate it to be a commoner species 
than the White-naped, which in turn is rather commoner than the 
Spinebill. Seen throughout the year and well distributed within 
the forest. 

Red Wattle-bird, Anthochaera carunculata .—Very locally dis¬ 
tributed and not often recorded, never more than two birds being 
seen on any one occasion. 
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Little Wattle-bird, Anthochaera chrysoptera .—Much common¬ 
er and more widely distributed than the above, especially around 
the Congelin dam area. Often heard calling in the neighbourhood 
of stands of Dryandra flowers. On April 27, 1968 this was the 
noisiest bird in the sections of the forest we visited. 

Magpie-Lark. Gvallina cyanoleuca .—Dec. 10, 1967, Jan. 26 and 
27, 1968 (1 beside the ‘parrot dam’); Feb. 25, 1968 (1 around the 
Forestry settlement). 

Dusky Wood-Swallow, Artamus cyanopterus. —One of the 
commonest and most widely distributed birds within the Dryandra. 
Seen on every visit. Dec. 2, 1967 1 adult with 3 young which had 
just reached the flying stage. May 18, 1968 a tall tree’s bare 
upper branches was used as a communal roost by this species, 21 
birds flying into it at dusk. 

Squeaker, Strepet'a versicolor. —Seen in three different areas 
of the forest, a pair around the Congelin dam area, a pair around 
the ‘parrot dam’ area, and on Aug. 6, 1967 in an area not often 
visited where the forest borders grassy paddocks 6 birds. 

Western Magpie, Gymnorhina dorsalis. —A frequenter of the 
borders of the forest and cleared areas around the Forestry settle¬ 
ment. Regular around the ‘parrot dam’ and Congelin dam areas, 
a group of 7 birds drinking at the Congelin dam on Feb. 24, 
1968. Only one record of it deep within the forest, when a group 
of 5 flew over one of our most frequented areas near the main 
track through the forest. 

Raven, Corvus coronoides. —Well distributed within the forest 
and on its borders, and seen regularly though not in large numb¬ 
ers throughout the year. 


OTHER FAUNA 

The following native mammals were encountered on our 
visits to the Dryandra:—Brush-tailed Phascogale (Phascogale 
tapoatafa), Common Marsupial Mouse (Sminthopsis murina), 
Numbat (Myrmecobius fasciutus), Short nosed Bandicoot 
(Isoodon obesulus), Pigmy Possum (Cercaertus concinnus), Brush¬ 
tailed Possum (Trichosurus vulpecula), Brush-tailed Rat-Kang¬ 
aroo (Bettongia penicillata) , Tammar (Protemnodon eugenii), 
Brush Wallaby (Protemnodon Irma) and Grey Kangaroo 
(Macropus ocydromus). 

On November 12, 1967 we had what was probably our most 
exciting encounter in the Dryandra, a battle between two male 
Gould’s Goannas (Varanus gouldii), the victor of which then twice 
mated with a female who all the time had lain motionless, her 
head facing away from the combatants. 


FROM FIELD AND STUDY 

Call of the Kelp Gull.—Reports of the Kelp Gull (Larus domi- 
nicanus) in Australian waters have not mentioned the call of this 
species. Possibly individuals and small groups are not particularly 
vocal. 

In New Zealand, where Kelp Gulls occur in numbers, they 
are vociferous. The calls are quite distinct from the Pacific Gull 
(Larus pacificus). I set down the characteristic call as “Yoh-yoh- 
yoh-yoh-yoh-yoh.” This call has been referred to as a “laughing” 
call but to my ear resembles the termination of the call of the 
Southern Stone-Curlew (Burhinus magnirostris) and has a sob¬ 
bing quality. 

-ERIC H. SEDGWICK, Harvey. 
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The Butterflies of Koolan Island, Western Australia.—Koolan 
Island is situated in Yampi Sound in the Buccaneer Archipelago 
and is approximately one mile at its closest point from the main¬ 
land of North-Western Australia. The island, which is eight by 
three miles and has steep ridges rising to over 500 feet, has been 
developed since 1960 for the intensive quarrying of iron ore de¬ 
posits. During this period the butterflies of the island have been 
systematically collected by one of us (F. C. van Ingen) and we 
have identified them as listed below. 

HESPERIIDAE 
Pyroinae 

Chaetocneme beata (Hew.) (seen, not collected) 

Hesperiinae 

Cephrenes trichopepla (Low.) 

Pelopidas lyelll lyelli (Roths.) (seen, not collected) 

PAP IL ION I DAE 
Papllionlnl 

Papllio canopus Westw. 

P. demoleus sthenelus Mad. 

Troldini 

Cressida cressida cresslda (Fab.) 


PIERIDAE 

Coliadlnae 

Catopsllia pomona pomona (Fab.) 

C. scylla ctesla (Hew.) 

Eurema hecabe phoebus (Butl.) 

E. smilax (Don.) 

E. Sana (Butl.) 

E. laeta lineata (Mlsk.) 

E. herla (Mad.) 

Pierinae 

Delias argenthona argenthona (Fab.) 

Anaphacis java teutonla (Fab.) 

Cepora perimale scyllara (Mad.) 

NYMPHALIDAE 

Danainae 

Danaus chrysippus petilia (Stoll) 

D. affinis affinis (Fab.) 

Euploea Sylvester pelor Dbld. and Hew. 

Satyrlnae 

Melanitis leda bankia (Fab.) (seen, not collected) 

Hypocysta adiante anttrlus Butl. 

Charaxlnae 

Polyura pyrrhus sempronlus (Fab.) 

Nymphalinae 

Hypolimnas bolina ncrina (Fab.) 

H. misippus (L.) 

Precis vlllida calybe (Godt.) 

P. orithya albiclncta (Butl.) 

Acraeinae 

Acraea andromacha andromacha (Fab.) 

LYCAENIDAE 

Lycaeninae 

Narathura araxes asopus (W. and L.) 

Prosotas (probably P. nora auletes (W. and L.) but this Is a tentative de¬ 
termination because only damaged specimens are available) 

Zizeeria otis labradus (Godt.) 

This list adds to recent specific records of butterflies in 
northern parts of Western Australia (Warham, 1957, W. Aust. 
Nat., 5: 229-230; Koch, 1957. W. Aust. Nat., G: 83-84). 

The writers wish to thank the Officer-in-Charge, Koolan 
Island, and the Manager, Yampi, for their kind permission to 
collect these butterflies, and other insects, and to lodge them in 
the Western Australian Museum. 

—L. E. KOCH, Western Australian Museum, and 
F. C. van INGEN, Koolan Island. 
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White-plumed Honeyeaters near Perth—On the morning of 
July 15, 1969 I was drawn from my study (at 10 Banksia Street, 
Joondanna—three miles NNW of the Perth G.P.O.) by a most 
unexpected bird call from my back garden. On investigating I 
was amazed to find in one of the tall eucalypts in the* garden 
a pair of White-plumed Honeyeaters (Meliphaga penicillata). 
Each day since, to the date of reporting this note (July 18) they 
have not wandered far from the garden. Singing Honeyeaters 
(M. virescens) in number have been most agitated and have per¬ 
secuted the newcomers without ceasing. However the White- 
plumed Honeyeaters have shown amazing adroitness in outflying 
and out-manoeuvring them and persisted in remaining in the 
area. The other common honey eater, the Brown (Lichmera ind- 
istincta) has not bothered the newcomers. 

The White-plumed Honeyeaters busied themselves feeding in 
the eucalypts and coral trees, now and again bursting forth in 
lovely fluid notes. On various occasions I have seen them 
alight on the lawn for bread that is always there for all comers, 
on the clothes hoist, the roof guttering and television antenna. 
They have been easy to call up and are by no means secretive. 

Dr. D. L. Serventy arrived to see the birds, and after his 
visit an Australian Goshawk scattered all the birds in the area. 
However they all re-appeared, including the White-plumed Honey- 
eater, after the hawk left. 

The previous recorded southern limit of the White-plumed 
Honeyeater was Moora. 

—(Rev.) ARTHUR R. WILBREY, Wesley Manse, Joondanna. 

Mr Wilbrcv later reported that the White-plumed Honeyeaters remained until about 
July 30 when the owners of the land on which the coral trees were growing cut away 
the flowers and limbs. Apparently the honeyeaters then moved to other haunts. Prior 
to their disappearance friendlier relations developed between them and the Singing Honey¬ 
eaters.—Ed. 


Little Egret at Mandurah.—In Western Australia the 
Little Egret (Egretta garzetta) has rarely been recorded 
south of the Kimberly region and there is only one record for the 
South-West (J. Ford, in Serventy and Whittell, Birds of Western 
Australia , 1967). At Mandurah, on April 4, 1969, I saw a Little 
Egret feeding in the shallow water covering one of the “island” 
mud flats upstream from the traffic bridge. When the bird stood 
erect, it stood about half as high as a White Egret (Egretta alba) 
in the vicinity. In flight its “bulk” was about half that of E. 
alba (flying) and approximated more the size of a Caspian Tern 
(Hydroprogne caspia) in flight. 

The legs and beak were black, the beak possibly being paler 
at base. When the bird flew by me in company with an E. alba, 
it was noted that the soles of the feet of E. alba were black while 
the soles of the feet of E. garzetta were conspicuously yellowish 
(or some similar colour). 

On April 5, my wife and I located the same bird (presum¬ 
ably) in the lagoon east of the groynes lining the mouth of the 
Peel Inlet. Viewing conditions were better than on the previous 
day and a closer approach to the bird was possible. 

It was noted that the bird had creamish coloured plumes over 
its back and the feet appeared to be black on top. A glimpse of 
the yellowish soles was sometimes obtained when the bird was 
walking directly away from us, both when it was in shallow 
water and on the shore. 

Once when the bird was on the shore and had its neck in a 
folded position it appeared to walk underneath the tail of an E. 
alba standing quietly on the shore. 
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The E. garzetta, together with the E. alba, joined several 
White-faced Herons (Notophoyx novae-hollandiae) in lining 
the shallow water of the shore when a feeding association of 
Pelicans (Pelecanus conspicillatus), Little Pied and Little Black 
Cormorants (Phalacrocorax melanoleucos and P. sulcirostris) and 
Silver Gulls (Larus novae-hollandiae) forced numerous small fish 
into the shallows. It was noted that the E. garzetta was defin¬ 
itely slightly smaller and slenderer in build than the White-faced 
Herons. 

—R. H. STRANGER, Wilson. 


Mimicry in the Redthroat.—It is well-known that the Red- 
throat (Pyrrholaemus brunneus) can competently mimic the calls 
of other birds. 

On April 6, 1963 I listened to the repertoire of a Redthroat in 
the bushland reserve surrounding the Kularin Dam, about six 
miles south of Jingymia, and was able to recognise some of the 
species whose calls it was mimicking. These were the Red-tailed 
Black Cockatoo (CaJyptorhynchus banksi), Twentyeight Parrot 
<Bamardius zonarius), Bee-eater (Merops ornatus), Black-faced 
Cuckoo-Shrike (Coracina novae-hollandiae) , White-browed Babbler 
f Pomatostomus superciliosus) . White fronted Chat (Epthianura 
albifrons), Willy Wagtail (Rhipidura leucophrys) Silvereye (Zos- 
terops gouldi), Brown-headed Honeyeater (Melithreptus breviros- 
tris) and Mudlark (Grallina cyanoleuca ). 

At Latham I noted that the Redthroat was able to mimic the 
Willy Wagtail so close to perfection that one had to be cautious 
about listing the latter species from its call only. 

—R. H. STRANGER, Wilson. 


Little Crow, Corvus bennetti, at Harvey.—Occasionally, eg. 
February 13, 1966, March 5, 1967 and March 13, 1967, I have seen 
flocks of Corvus of up to 100 individuals over Harvey. From in¬ 
formation available in Birds of Western Australia (Serventy and 
Whittell) I assume these to have been flocks of Little Crow, but 
no further proof of identity was available. 

On the morning of February 9, 1969, several birds, which 
appeared to me to be Little Crows, perched on the tops of trees 
behind my residence at a distance of about 40 yards. These re¬ 
mained preening while I observed them with a 20x telescope. 
The light was ideal for observation. As the birds preened, fac¬ 
ing into a moderate east wind, the white bases of their neck and 
breast feathers were plainly visible. Under the circumstances 
there was no question of the “white" being a highlight on the 
gloss of the plumage. 

One bird watched was a juvenile with brown irides and flesh- 
coloured gape. 

—ERIC H. SEDGWICK, Harvey. 


Spread of Introduced Snails.—In January, 1968, I visited 
Smiths Beach, near Yallingup, for the first time. There I found 
both the Mediterranean Snail, Theba pisana, and the Dune Snail, 
Cochlicella acuta, well established in the dunes behind the beach. 

The Dune Snail is now established at Bunbury and may be 
found in suitable habitat along the Ocean Beach at least from the 
breakwater to the surf club buildings i.e. throughout the whole 
area in which I made search. 

—ERIC H. SEDGWICK, Harvey. 
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FEEDING OF THE SILVER GULL, 

LARU5 NOVAE-HOLLANDIAE, ON THE BLOWFISH, 
SPHEROIDES PLEUROGRAMMA 
By R. H. STRANGER. Wilson 
INTRODUCTION 

Most of the Tetraodontidac (blovvfish, toadfish, etc.) are 
extremely poisonous. However some birds and some fish do 
prey extensively on them and are not affected by the poison. 
The common local Blovvfish, Spheroidcs pleurogramma (Regan), 
is a known poisonous species but observations have revealed 
that it can be safely eaten by the Silver Gull, Lams novae - 
hollandiae (Stephens), and that it forms part of the Silver 
Gull’s diet. This has been confirmed by experimental feeding. 

An account of these observations and experiments is given 
in the present article, together with other relevent information. 

OBSERVATIONS ON GULLS AND BLOWFISH 

During many years of bird-watching I have frequently seen 
Silver Gulls ‘’playing” with Blovvfish and have flushed birds 
from the partly eaten bodies of this fish at Pelican Point, on the 
Swan River estuary, and its immediate environs. 

Miss C. A. Nicholls has also seen Silver Gulls “playing” 
with Blovvfish at Pelican Point, has noted partly eaten bodies of 
Blowfish there, and has seen gulls in possession of Blowfish 
which were little more than head and skin. Both Miss Nicholls’ 
observations and my own would have been mostly in the summer 
months (approximately October to February). 

I have recorded the death of an immature Silver Gull 
which had swallowed a Blowfish at Pelican Point in September 
1963 (Stranger, 1964) and in September 1968 I saw two Silver 
Gulls “playing” with Blowfish there and on the same day 
observed a Silver Gull doing similarly on the South Perth 
foreshore. 

Mr. and Mrs. P. de Rebeira observed a Silver Gull swallow 
a Blowfish at Pelican Point in December 1967, Mr. David Mell 
has frequently seen Silver Gulls seize Blovvfish discarded by 
line-fishermen at the Nedlands Baths, Swan River Estuary, 
and Mr. R. J. McKay has witnessed similar predation. 

Mr. McKay also informs me that Silver Gulls have been ob¬ 
served to eat Blovvfish at times of the year exclusive of the 
period Octobcr-February and have been seen to disgorge Blowfish 
during the fish's spawning period (late December to late Janu¬ 
ary). 

Between August 1968 and October 1969 I have seen Silver 
Gulls swallow Blowfish at Mandurah in all months during the 
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period mentioned and most of the following observations relate 
to this period. 

Some birds, particularly the juveniles, are harried and bullied 
by other gulls into surrendering their fish and dominant birds, 
pre-occupied in warning-off nearby gulls, sometimes had their 
Blowfish stolen from them by other gulls. 

Some gulls lost their fish when it sank too deep into the 
water for it to be recovered and others appeared to just lose 
interest in the fish. This latter was in some instances probably 
related to the size of the fish and could also be related to the 
degree of hunger that the bird felt. 

Except for the occasional instances cited, where the gull loses 
interest in the fish, birds are very reluctant to surrender their 
fish. Gulls being harried by other gulls usually retain their fish 
by vigorous evasive action and on one occasion (August 1968) 
an adult bird would not surrender its fish to a juvenile which 
mildly begged for it. A gull in shallow water was disturbed by a 
Pelican, Pelecanus conspicillatus, but retained its fish and flew 
to a nearby weed bank. Several times I have deliberately caused 
gulls to fly by throwing rocks at them and by suddenly or rapidly 
approaching them and in most instances they flew away with 
their fish. 

Some food preferences are indicated later in this article but 
gulls which seized Blowfish during experimental feeding at Man- 
durah in September 1968 did not abandon their fish when more 
favoured food was thrown nearby and were not influenced by the 
mass-hysteria feeding behaviour which built up between gulls and 
terns when favoured food was freely distributed. 

With two exceptions (excluding experimental feeding) all 
Blowfish which I saw swallowed were not noticeably injured or 
mutilated externally. The exceptions were a Blowfish which was 
torn about the abdomen and another which was disfigured gen¬ 
erally. 

BEHAVIOUR OF GULLS WITH BLOWFISH 

Many Blowfish seen in the possession of gulls were deflated 
and were sometimes quite limp. However, birds were frequently 
seen with inflated Blowfish and a gull landed near me on the 
beach of the Mary Street lagoon at Mandurah, with a very in¬ 
flated Blowfish and a rubbery-squeaking noise was heard as the 
bird manipulated the fish with its beak. 

An immature bird had considerable difficulty with an inflated 
Blowfish which was floating belly-up in the mouth of the Peel 
Inlet. The fish looked and behaved just like a table-tennis ball 
and the gull eventuahy lost interest in it. An adult gull then 
swooped down and seized the fish with its feet and flew towards 
land. Another adult gull was observed to seize another Blowfish. 
inflated and floating belly-up, in a similar way. 

Having obtained a Blowfish, regardless of whether it is in¬ 
flated or deflated, the gull invariably commences a ritual of 
kneading and test-swallowing (referred to as “playing” earlier in 
this artic’e). During kneading, the fish is constantly and strongly 
manipulated in the bird’s beak. The fish is frequently dropped or 
placed onto the ground but gulls can manipulate the fish with 
their beaks only. The kneading seems to be mostly directed at 
the fish’s abdomen, i.e., that portion which inflates, and is less 
frequently directed at the snout and tail. This is usually continued 
for some 5-10 minutes and the fish are by then noticeably less 
deflated if not completely so. The gull then usually cautiously 
tries a test-swallow. That is, it partly swallows the fish, head first, 
and holds it for a few seconds in this semi-swallowed position. 
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How far the fish is swallowed varies and seems to depend on the 
size of the fish and how effective the kneading has been. 

It seems that if the bird feels that all is well it then com¬ 
pletes the swallowing of the fish but if the fish is still too large, 
i.e., not deflated enough or perhaps still has inflatory tendencies, 
it ejects the fish back onto the beach and continues kneading 
for a while longer. Sometimes this test-swallow and ejection pro¬ 
cess is repeated several times before the fish is finally eaten. I 
have never seen a bird leave a fish once it begins this test-swallow 
behaviour. Once test-swallowing behaviour is begun the bird is 
apparently convinced that the fish can be swallowed eventually, 
if not immediately, and perseveres with it. V. N. Serventy (1957) 
describes an immature gull which left a Blowfish after it had 
swallowed it and vomited it up again but I would suggest that 
the observation was the result of other unknown factors. 

Birds which obtain Blowfish approximately 12-13 cm. in 
length seem to have difficulty in swallowing them and the test- 
swallow process becomes ill defined. The bird simply attempts to 
stuff into itself as much of the fish as possible by repeated 
swallowing motions. Ejection of the fish and further kneading 
usually follows until the fish is finally swallowed. 

It was noted that once the fish was swallowed to a position 
where its tail only just protruded from the bird’s mouth (and 
consequently the bulk of the fish would be well down the bird’s 
gullet) it was almost invariably swallowed without further ado. 
After swallowing a fish, some birds drank a few mouthfuls of 
water, and perhaps dabbled a bit, but others showed no interest 
in water. Fish which were swallowed varied from being clean and 
water-washed to being covered with fine dry sand or coarse 
limestone grit. 

Birds kneaded and swallowed their fish while standing in a 
variety of places, i.e., on any part of the beach, on weed banks, 
grassed lawn, barren sand and limestone rocks and also while 
floating on water. However, birds definitely prefer to do so on a 
firm 1 surface rather than on the water. On one occasion a bird 
which had kneaded and test-swallowed its fish on land was har¬ 
ried by other gulls, lost its fish in shallow water, regained the 
fish and eventually swallowed the fish while in flight. Birds may 
seize and carry fish with either the beak or feet. 

At Mandurah, in September 1968 a bird was seen walking 
away from the ocean with a Blowfish held in its beak. The fish 
was very inflated and was soon dropped on to the damp sand of 
the beach. The gull then commenced to stamp its feet; a behavi¬ 
our which has previously been referred to as “puddling” (Wheeler 
and Watson, 1963). Each stamping bout lasted for some 15-20 
seconds and the bird usually moved sideways around the fish, 
sometimes covering up to 180 degrees of arc. The tail of the fish 
was occasionally touched by the bird’s feet but the two instances 
when the bird's toes touched the fish's abdomen appeared to be 
accidental. 

It was obviously not behaviour designed to stimulate the fish 
into further inflation by physical touch, though the bird did 
lightly peck the fish’s abdomen a few times and this would 
stimulate a healthy Blowfish into inflating itself to maximum 
size. This stamping behaviour is considered by Wheeler and Wat¬ 
son to be designed to produce food; in their case to bring sub¬ 
terranean food organisms to the surface. This same behaviour has 
also been seen in captive birds by Mrs. D. and Miss C. A. Nicholls 
(pers. comm.) who have seen captive birds do it in rainwater 
pools in the backyard of their Dalkeith residence. A juvenile, 
which was known to be hungry, also did it while in a cardboard 
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box. Miss Nicholls has suggested that in the case of the bird 
with tile Blowfish the bird behaved like this in an endeavour to 
make the food available quickly, i.e., to deflate the fish and bring 
it to a condition in which it could be safely swallowed, as this 
can apparently only be done by the time consuming and laborious 
process of kneading, etc. 

Unfortunately the bird left the fish, probably because I 
approached too closely, and would not return to it. About two 
minutes after it had been left alone the Blowfish rapidly deflated 
itself, wriggled violently and flipped over on to its belly. About 
five minutes later I picked up tne fish and placed it in a pool 
which I scooped out at the ocean’s edge. The fish was obviously 
in a poor condition and could not be induced to inflate itself when 
I manipulated it by hand. I then placed it in an open slatted 
box in the water of the Mary Street lagoon but the fish did not 
respond and several hours later it was dead. 

Possessive-aggressive behaviour over Blowfish was seen 
several times and Wheeler and Watson ascribe this to be general 
to other fish and food also. The behaviour of a gull with a Blow¬ 
fish is very distinctive and one can usually judge whether the gull 
has a Blowfish or some other food. 

EXPERIMENTS ON THE BLOWFISH 

Blowfish were caught with a fishing line in the mouth of the 
Peel Inlet, Mandurah, and various experiments were conducted. 

When freshly caught the Blowfish is very agile, both in and 
out of the water. Fish which were hooked and brought close 
to the surface to permit observation made no attempt to inflate 
themselves but swam around and would have returned to deeper 
water if they had not been prevented from doing so. If the fishing 
line was slackened they invariably dived towards the bottom. 

When they were raised from the water and were held 
dangling on the fishing line they still made no attempt to inflate 
themselves bat wriggled vigorously, trying to free themselves 
from the hook which held them. However, if they were placed 
on to a firm surface or were held dangling on the fishing line 
against a firm object such as a rock or one’s leg, they almost 
immediately inflated themselves. When grasped firmly in the 
hand, either with or without the hook in their mouths, they in¬ 
variably inflated themselves to maximum size. It seemed that 
fish responded more positively and quickly to stimulation of the 
abdomen than to stimulation of other parts. 

When inflated fish, either free or still hooked on the fishing 
line, were placed or thrown into the estuary or a bucket of 
water they deflated almost instantaneously and dived for the 
bottom. A few floated belly up for a few seconds before deflat¬ 
ing. This extremely rapid deflation upon coming in contact with 
the water can be done within a second or two and the fish regain 
their agility. However one inflated fish which was only held 
firmly by the tail and which was placed in the estuary did not 
deflate until I released my grip on its tail. Fish did not deflate 
if placed or dropped on to the ground unless they were left alone 
for a few minutes at least. 

Inflated fish appear to be able to withstand considerable 
buffeting without being noticeably injured. 

EXPERIMENTAL FEEDING 

Experimental feeding was conducted to determine the size 
of Blowfish which could be swallowed whole by the Silver Gull 
and to observe behavioural differences in the treatment of fish 
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such as Yellow-eyed Mullet, Aldriclietta forsteri (Valenciennes); 
Sea Mullet, Mugil cephalus Linn; and Perth Herring, Fluvialosa 
vlaminghi Munro, as compared with Blowfish. 

Unless otherwise stated the Blowfish were caught with a 
fishing line. The other fish were caught in set nets in Peel 
Inlet. 

Fishes other than Blowfish. Portions of Yellow-eyed Mullet, 
Sea Mullet and Perth Herring were eagerly seized and quickly 
devoured by the gulls. On some occasions Crested Terns, Sterna 
bergii , and Caspian Terns, Hydropogne caspia , competed savagely 
with the gulls, and cormorants and Pelicans tried various harry¬ 
ing methods in endeavours to obtain such food from the gulls. 
It was noted that under unbiased conditions the Crested Tern 
was superior to the Silver Gull in obtaining such food. 

Strips of fish 7.5 cm. long an,d 2 cm. square were easily 
swallowed by Silver Gulls, but with strips of Sea Mullet and Perth 
Herring, 12.5 cm. long and 2.5 cm. square the gulls usually ex¬ 
perienced some difficulty in dealing with them. After swallowing 
most of such a strip the gull usually dabbled the rest in water 
while completing the swallowing of it and frequently drank 
water immediately afterwards. The strips of fish were frequently 
manipulated for a minute or two before the birds attempted to 
swallow them. One bird nearly completely swallowed a strip 
this size then walked and flew around for a few minutes with 
the strip of fish held in the same position. It then ejected the 
strip of fish on to the beach and manipulated it for a while before 
swallowing it completely. 

Birds were seen devouring these strips of fish by repeated 
swallowing motions identical to the manner in which the larger 
Blowfish are swallowed (see section, Behaviour of Gulls with 
Blowfish). 

Blowfish. In August 3968 I found a dead Blowfish, approxi¬ 
mately S cm. long, on the damp sand of Halls Head Beach, Man- 
durah. The fish was moist and had dry sand adhering to it. I 
threw it up into the air .so that it would be visible to a group of 
Crested Terns and a Silver Gull. The gull detached itself from 
the terns and landed near where the Blowfish had fallen. The 
bird would not touch the fish but may have been wary of my 
presence. I walked further away and a second gull swooped down, 
seized the fish and flew some distance away. It commenced to 
knead the fish and after a few minutes tried a test-swallow. It 
ejected the fish, kneaded it for a few more minutes and then 
swallowed it. 

In September 1968 a gull was seen with a Blowfish on the 
Hall’s Head Beach. The bird manipulated the fish for about five 
minutes and then lost interest in it. A second gull seized the fish 
but after kneading it for a few minutes it also left it. A third 
gull commenced to knead the fish but did not seem very interested 
in it so I flushed the bird and retrieved the fish. The Blowfish 
was dead and the only obvious disfigurement was the absence 
of some of the pigment on the head and back, these areas show¬ 
ing the “naked” whitish coloration underneath. I judged that 
disfiguration was caused by the birds’ beaks. (The dark pigment 
of the Blowfish can be removed by firm scraping with a sharp 
knife). The fish was 12.6 cm. long and when placed belly down 
on a table had a girth of 8.2 cm. behind the fins. Displacement of 
the fish’s abdomen towards the head gave a maximum girth of 
8.8 cm. and displacement towards the tail gave a maximum 
girth of 8.2 cm. 

Next day this fish, together with portions of Yellow-eyed 
Mullet, Sea Mullet and Perth Herring, was thrown to a group of 
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gulls and terns at the Mary Street lagoon. A Silver Gull seized 
the Blowfish landed on the water of the lagoon and commenced 
to knead it. After about a minute it lost interest in the fish how¬ 
ever and allowed it to sink. Another gull then dived into the water, 
seized the Blowfish and flew around with it for a short while 
before settling on to the water of the lagoon. It manipulated the 
fish for a few minutes and then partly swallowed it until only 
about 2 cm. of the fish was visible between the bird’s beak. The 
bird did not have any apparent difficulty in swallowing the fish 
this far. However it was then flushed from the water by other 
gulls, evaded them and with the fish in the same position flew 
around for a while before settling on a rock. The Blowfish was 
then swallowed completely. 

At the same period, September 1968, I fed many Blowfish to 
the gulls. Some fish were still alive but others I killed before 
offering them as food. There was no obvious difference between 
the treatment given to a live Blowfish and a dead one. 

The largest two of these fish that were swallowed were 12 cm. 
and 13.2 cm. in length, respectively. Larger Blowfish, approxi¬ 
mately 15 cm. in length, were seized by gulls but were usually 
discarded again after only a small amount of manipulation and 
spasmodic pecking. Some of these larger fish were retrieved and 
cut into portions or halves. Birds readily seized these pieces and 
the entrails were eagerly devoured. Birds which seized the head 
half of such fish seemed to spend more time kneading and had 
greater difficulty in swallowing than did birds which seized the 
tail halves. 

Even with these halves the same ritual of test-swallowing and 
ejection was adopted by the gulls. In some instances, particu¬ 
larly with the entrails, small portions of Blowfish were swallowed 
instantly, but generally the small portions were treated with a 
caution which is non-existent when birds seize a similar-sized 
piece of other fish, such as Perth Herring or Yellow-eyed Mullet. 

A Sea Mullet, a Perth Herring and a Blowfish 12 cm. long, 
were threaded through their heads with a piece pf twine which 
was fixed to barren sand approximately 75 yards from the Mary 
Street lagoon. Each fish was cut down its abdomen so its entrails 
were exposed and part of the skin of each fish was peeled back 
to expose the flesh. Gulls readily ate the entrails of all three 
fish. Examination of the fish a few hours later revealed that only 
the head of the Perth Herring remained, the Sea Mullet had 
been slightly eaten and the Blowfish remained whole except for 
its entrails. Another examination several hours later, at dusk, 
revealed that the Perth Herring was gone, only the head and 
part of the skeleton of the Sea Mullet remained and the Blow¬ 
fish was untouched as before. The only two birds which may 
have biased this experiment were two Ravens. Corvus coronoides , 
which were seen to eat portions of the Perth Herring and Sea 
Mullet. 

Next day a Sea Mullet, a Yellow-eyed Mullet, a Perth Herring, 
the Blowfish from the previous day’s experiment and a freshly 
caught Blowfish, 11-12 cm. long, were staked down to the t>each 
of the Mary Street lagoon as before. The new fish were prepared 
similarly, and the Blowfish from the previous experiment was 
washed and cleaned of sand. 

Again the gulls readily ate the entrails of all the fish and 
again exhibited a preference for the flesh of fish other than the 
Blowfish, though they often pecked intermittently at all fish. 
Approximately 6 hours later the Perth Herring was gone, the 
Yellow-eyed Mullet was eaten except for the head and portion 
of the skeleton, the Sea Mullet was mostly eaten, the Blowfish 
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of the day before was partly eaten but the fresh Blowfish was 
whole except for its entrails of which only a small portion of 
intestine remained. 

This experiment was biased as the two Ravens were observed 
feeding on the flesh of various fish, except the Blowfish, and 
also ate some of the Blowfish’s entrails. A Pelican tried to wrest 
the Sea Mullet from the twine and both a Pied and a Black Cor¬ 
morant, Phalacrocorax varius and P. carbo , also tried to wrest 
the Sea Mullet and the Yellow-eyed Mullet from the twine. All 
were unsuccessful but as the fish were not under observation for 
several hours it is probable that more extensive predation took 
place. 

In October 1968, a Blowfish approximately 13 cm. long, which 
was found dead on the beach, was placed on the edge of the 
Mary Street lagoon together with battered portions and halves 
of Blue Manna Crab, Portunus pelagicus . A dominant Silver 
Gull took possession of the area and ate the flesh of the crabs, 
but spent most of its time trying to discourage other gulls from 
obtaining this food. While this dominant bird was engaged in 
such possessive-aggressive behaviour other gulls frequently suc¬ 
ceeded in obtaining some of the crab flesh. Many of these gulls, 
especially those with dark beaks and drab coloured legs, often 
directed their initial attention to the Blowfish. Apparently they 
visually recognised the Blowfish as food rather than the pieces 
of crabs, but felt that the Blowfish was not the objective and 
subsequently diverted their attention to the crab pieces and 
“discovered” the flesh. 

SOURCES OF THE BLOWFISH 

Because this Blowfish is a bottom-dwelling species it would 
not frequently be preyed upon directly by the Silver Gull. It be¬ 
comes available to the gull, however, both naturally and as offal 
deposited on the beaches by fishermen. 

An instance of direct predation came under my notice at 
Mandurah in a mid-afternoon in January 1969. I counted 48 
Silver Gulls manipulating small Blowfish about 5 cm. in length 
and in various stages of inflation, on the beach of the bay between 
the Peninsula Hotel and the Mandurah Road. Several other gulls 
with Blowfish were floating on the water. These were catching 
the Blowfish either by “duck-diving” while floating in th'* water 
or by shallow diving from a hovering position. “The duck-diving” 
method is also used by the Silver Gull to obtain other food from 
the shallow waters of the Mandurah estuary. About 15 minutes 
later most of the fishing activity had ceased and only five birds 
with Blowfish were counted. Many of the gulls present in the area 
were quietly standing on the beach but an aggregation of about 
150 birds was floating in an area of some quarter of an acre, 
obviously searching and waiting for more Blowfish to appear. A 
short while later the gulls were seen to be catching Blowfish 
again, and it was noted that most birds flew to the beach to mani¬ 
pulate their fish, only a few remaining to do this in the water. The 
majority of the Blowfish had inflated themselves by the time 
the birds had flown to the beach, a distance of some 50-75 yards. 
During the following half-hour birds were intermittently obtaining 
and swallowing Blowfish. Two approximate counts of gulls with 
B’owfish on the beach gave numbers of 25-30 birds on each occa¬ 
sion. During the whole period of observation over 100 Blowfish 
must have been caught and eaten by the gulls. 

Blowfish are often found cast up on oceanic beaches, particu¬ 
larly after heavy seas and this source must provide a reasonable 
supply to the gulls. However not all of these are eaten by them 
as mummified and decomposing bodies are frequent. 
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It is also possible that predatory fauna, such as cormorants, 
may contribute to natural casualties by catching Blowfish and 
then discarding them. 

One of the greatest sources of Blowfish now available to gulls 
must be that provided by amateur line fishermen, who catch and 
discard considerable numbers, usually disabling them unless they 
are thrown away in a situation where they cannot re-enter the 
water. 

Professional fishermen catch Blowfish in their nets, too, and 
the few I have seen caught by these means, at Mandurah, were 
either near dead or left in the net until dead before being dis¬ 
carded. 

Blowfish sometimes float, inflated and upside down, and in 
the Mandurah estuary this appears to be seasonal, i.e. at the 
beginning and after the winter rains, when the salinity alters. 

It is significant, perhaps, that nearly all of my Mandurah 
observations on Silver Gulls with Blowfish took place downstream 
from the traffic bridge and on the adjacent ocean beaches. This 
could be correlated with fishing activities upstream. Searches for 
Blowfish on the ocean beaches north to Madora and south to 
Miami at the same time yielded negative observations. 

OTHER PREDATORS OF THE BLOWFISH 

V. N. Serventy (1958) recorded the Seastar, Patieriella gunni, 
preying on this Blowfish at Trigg’s Island in March 1958. 

Mandurah fishermen, L. and A. Renfrey, both inform me 
that large Tailer, Pomatovms saltator, “5 to 8 lb. in weight” 
frequently have halves and portions of this Blowfish in their 
stomachs. 

Salmon, Arripis trutta; Snapper, Chrysophrys unicolor , and 
some species of tuna have also been recorded preying on this 
Blowfish (R. J. McKay, pers. comm.). 

Miss C. A. Nicholls found approximately 10 undigested Blow¬ 
fish of this species, approximately 5 cm. long, in the stomach of 
a Yellow-nosed Albatross, Diomedea chlororhynchos. 

S. A. White (1916) found “toadfish” (sp?) in 2 of 35 Pied 
Cormorants, Phalacrocorax varius, collected at a rookery in the 
mangrove creeks north of Port Adelaide, South Australia, in 
March 1916. One bird had one toadfish in its stomach and the 
other 27. White commented that nature must have provided the 
birds with immunity against the fish’s poison. McKeown (1944) 
found three “Toado*’ in one of four Pied Cormorant stomachs. 

NON-PREDATORS 

Pelicans were incited by the behaviour of gulls and terns 
into approaching whole or portions of Blowfish but they invariab¬ 
ly lost interest in the fish after visual recognition. This contrasted 
with their eagerness to seize pieces of Yellow-eyed Mullet and 
Perth Herring and their attempts to harry gulls and terns into 
releasing such fish. 

Caspian Terns often swooped at Blowfish thrown onto the 
beach or into the water but never seized them or took further 
interest in them after visual recognition. 

Crested Terns frequently seized Blowfish with their claws 
but only carried them for short periods. The longest time I saw 
a bird of this species hold onto a Blowfish was for approximately 
20 seconds. Usually the birds released the Blowfish within five 
seconds or so. Sometimes when a Crested Tern released its fish 
a second tern immediately seized it, the second bird apparently 
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thinking that the first bird had accidentally dropped the fish. 
The second bird invariably realised its error and released the 
Blowfish too and on a few occasions a third and even a fourth 
bird followed suit. The readiness with which Crested Terns 
discard Blowfish contrasts markedly with their usual behaviour 
after they have seized favoured fish. The terns usually promptly 
swallow such fish in flight, and frequently seize them with their 
beaks. It was noted however that Blowfish were always seized 
with the feet. Sometimes individuals release a Blowfish and then 
catch it again before it hits the water. 

I was unable to induce either the Pied Cormorant, Phalacro- 
corax varius, or the Black Cormorant, P. carbo, to take Blowfish 
and their behaviour was identical to that of the Pelicans. How¬ 
ever, in view of White (1916) and McKeown (1944) the negative 
results in this instance were probably conditional. 

BIOLOGY OF THE BLOWFISH 

Life history: Mr. R. J. McKay has given me the following 
note: “Spheroides pleurogramma can attain maturity when 7.4 
cm. in length at an age of possibly 2 plus years. It attains a maxi¬ 
mum size of 15.2 cm. (= 6 in.). 

“The gonads ripen during late-October to mid-January and the 
species commences spawning between late-December to late-Janu- 
ary. 

“Its poisonous properties are at a maximum from late Octob¬ 
er to late January/early February. Other species of blowfish are 
poisonous throughout the year and it would be safe to assume that 
S. pleurogramma is too. This species is responsible for all the 
human fatalities which have occurred in local areas, and dogs and 
cats are frequently stricken by blowfish poisoning during the 
summer months.” 

The nature of the poison: The poison secreted by the Tetraod- 
ontidae has been named Tetraodontoxin, and the chemical compos- 
ition of that in a Japanese species. Fugu rubripes , has been pub¬ 
lished in 1952 by Yokoo (cited by Whitley, 1953). 

Dr. B. W. Halstead, Director of the World Life Research In¬ 
stitute, Colton, California, an authority on fish poisons, has in¬ 
formed me that chemical isolation studies have shown that in 
some species the poison registers at about 0.08 mg. per kg., which 
represents a lethality of about 10,000 times that of sodium cyanide. 
Less than 1/400 oz. can be fatal to a human being. Some species 
of animals are severely and fatally affected by Tetraodontoxin 
but others are immune to it. Such poisoning or immunity can be 
independent ^of the season or the state of maturity of the fish 
(Whitley, 1953). Many instances are cited of severe and fatal pois¬ 
oning in human beings, rats, cats, pigs and fowls, resulting from 
blowfish being eaten. Some organisms are immune to the poison, 
or relatively so, when it is taken orally, but are killed rapidly 
when it is injected. 

Dr. Halstead also informs me that in birds which are not af¬ 
fected by the poison it could be that the bird is not susceptible to 
it, or that it selectively absorbs it, or that there may be an intest¬ 
inal barrier of some type. Studies conducted to date show that 
there are many reasons and that they have to be very carefully 
evaluated. 

FAUNA UNAFFECTED BY EATING BLOWFISH 

The animals cited previously in this article as being affected 
or non-affected by the poisonous properties of the Tetraodontidae 
can be divided into two groups: 
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(a) Terrestrial species, ie. fowl, rat, cat, dog, pig and man, 
which are severely and fatally affected. An exception is the Raven, 
which only ate the entrails during my experimental feeding tests. 

(b) Marine species or species inhabiting marine environments, 
ie. seastar, tailer, salmon, snapper, tuna, albatross, cormorant 
and gull which appear to be immune to the poison. 

Dr. D. L. Serventy, CSIRO Division of Wildlife Research, has 
pointed out to me that group (a) consists of recently introduced 
exotic species while those in group (b) have had a long ecological 
association with the Tetraodontidae and may have evolved immun¬ 
ity to their toxins. However Dr. Halstead (pers. comm.) has found 
that endemic temperate zone fish which have never had contact 
with tetraodontid poisons are also immune to them. Consequently 
a full explanation remains of this interesting situation. 


SUMMARY 

Spheroides pleuronramma is a common Western Australian sperlcs of the poisonous 
btowfish family, Tetraodontidae. but field observations and feeding tests In.icate that 
the Silver Gull. Larus novae-hollandlae. Is normally unaffected by the poison. The In¬ 
flatory mechanism of the Blowfish is dangerous to this gull which methodically kneads 
the fish so that it ran be safely swallowed. Bi wfish up t-» 13.2 cm. in length can be 
swallowed whole, and portions and entrails of larger fish up to 15 cm. are also eaten. 
Both adult and juvenile gulls eat Blowfish, though other fish species arc preferred if a 
choice Is available. 
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TWO NEW FOSSIL FINDS REPRESENTING THE 
LARGE EXTINCT DIPROTODONTID MARSUPIAL 

ZYGOMATURUS 

By D. MERRILEES, Western Australian Museum 

Most Australian naturalists have heard of Diprotodon, the 
largest known marsupial, remains of which have been found in 
many Australian localities, including several in Western Australia 
(Merrilees, 1968). Most if not all of these remains are currently 
ascribed to one species, Diprotodon optatum. A reconstruction of 
the skeleton of this animal is displayed in the Museum. Non¬ 
specialists perhaps are less familiar with other species, not quite 
as large as D. optatum , but still very large, and sufficiently like 
it to be grouped in the same family (Diprotodontidae). There ha9 
been no recent revision of the Diprotodontidae, and the names 
and relationships of the various species which have been 
described are not at all settled. Unlike many Australian mammal 
groups, the diprotodontids have a fossil record covering part of 
the Tertiary as well as the Quaternary geological periods (Stirton, 
Woodburne and Plane, 1967). 

In Western Australia, remains of diprotodontids smaller than 
D. optatum have been recorded from Mammoth Cave, Strong’s 
Cave, Gingin and the Billabalong crossing of the Murchison 
River. Until recently, these remains were ascribed to the species 
Nototherium mitchelii, for example by Glauert (1948) dealing with 
the Mammoth Cave remains, and the name Nototherium will be 
familiar to many Western Australian naturalists. However, it 
appears that the Western Australian remains are more properly 
ascribed to the species Zygomaturus trilobus. Merrilees (1968) 
briefly recorded the occurrences of Zygomaturus trilobus in 
Western Australia as then known. A tentative reconstruction of 
the external appearance of this species is shown in Fig. 1. 



1 metre 

Fig. 1. — Tentative reconstruction of external appearance of 
Zygomaturus trilobus. 
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Early in 1969, two mandibles reached the Western Australian 
Museum, both of which represent Zygomaturus trilobus. Both 
specimens were found by amateur naturalists, in both cases they 
dealt with their finds in exemplary fashion, even though in both 
cases they were a little afraid that their finds might be treated 
lightly, or might not be worth the trouble of reporting to the 
Museum. Part of my purpose in writing this report is to reassure 
naturalists that their efforts, successful or abortive, to find new 
fossil mammal sites will be appreciated. Not every naturalist 
readily distinguishes the bones of horses, sheep, foxes, domestic 
hens and other introduced animals from those of native animals, 
and it is not to be expected that amateurs will be able to assess 
the scientific worth of bony remains they might happen upon. In¬ 
deed. in the case of fragmented bones, it is bv no means always 
easy for the specialist to make this value judgment at once. We 
at this Museum can cheerfully face the prospect of identifying 
mountains of cow, camel and other bony remains of no present 
scientific interest because we can be confident that every now 
and then the remains of native animals will be included and lead 
us to interesting new fossiliferous sites. 

Mr A. Marsh of Jerramungup, a keen fisherman with a 
naturalist’s interest in the identity of the fish he catches, found 
one of the two new Zygomaturus specimens quite accidentally 
during a fishing expedition. Mrs R. Roe found the other while she 
was searching for invertebrate fossils in company with Mrs. F. 
Dodds, both of them following an interest in rocks and fossils. 
In both cases the finds were made as a result of the naturalists’ 
general alertness to their environment, not by deliberate search, 
and it is alertness to the potential interest of bones that I hope 
will be fostered by this report. 

Mr Marsh found his specimen (now identifiable by its 
Western Australian Museum catalogue number 69.4.37) projecting 
from the side of a small gully transecting cliffs of Coastal Lime¬ 
stone fronting Reef Beach, in the Bremer Bay district. He brushed 
away some of the soft rock surrounding the specimen, whereupon 
the projecting jaw split away from its fellow of the opposite side, 
which was still embedded. The jaw and teeth were not familiar to 
Mr Marsh, nor to any of the experienced farmers to whom he 
showed it, and so he brought it to the Museum for identification. 
Pending identification and assessment of its scientific value, Mr 
Marsh refrained from making any attempt to extract the other 
jaw. Mr J. M. Clark and I, with suitable collecting equipment, met 
Mr Marsh at Bremer Bay. and were t^ken by him to the rather 
inaccessible site of his find. We were able to excavate the remain¬ 
ing jaw, to verify that only the mandible was present, and to 
collect a charcoal sample which we hope will be sufficient for a 
radiocarbon date determination. 

A few days after our return from Bremer Bay, Mrs Roe 
brought her specimen (now numbered 69.4.39) into the Museum. 
She had found it in McIntyre Gully, Gingin, close to the site of 
a previous Zyaomatnrus find (Main, 1949) formerly ascribed to 
Nototherium. McIntyre Gully is a narrow, steep walled incision in 
Cretaceous marine fossiliferous deposits, but pockets or patches 
of younger sediments are also exposed in the gully walls (Feldt* 
mann, 1963). The tips (only) of one tooth were noticed by Mrs 
Roe, projecting from one of these patches, and she then scraped 
away enough of the clay and rubble matrix to show that she was 
dealing with the jaw of some large animal not immediately famili¬ 
ar to her but suspected of being “Nototherium” because of the 
earlier find nearby. Mrs Roe excavated the specimen, carefully 
preserving and noting the positions of small fragments of tooth 
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and bone inadvertently detached in the process. She marked the 
site with a painted stick but resisted the temptation to chip away 
the obscuring matrix from all the teeth present, which might 
have resulted in damage to the specimen. Miss J. K. Penglase, Mr 
J. M. Clark and I subsequently met Mrs Roe at McIntyre Gully, 
and we examined the site and its surroundings, finding a few 
bones of other animals, including domestic animals, but only one 
additional fragment which might represent Zygomaturus. There 
appears to be no appreciable quantity of charcoal in this deposit, 
so it may not be easy to date. 

At both sites, only small fragments of tooth or bone lay 
within a few feet of the main specimen, but it is possible that 
other specimens still lie buried further away within the sediments 
concerned. In neither case does extensive quarrying seem 
practicable, but it would be useful to revisit the sites from time to 
time after rains or strong winds or landslips which might reveal 
further specimens. 


ACKNOWLEDGEMENTS 

I am grateful to Mr A. Marsh and Mrs R. Roe for finding, 
presenting and participating in the field work on the specimens 
mentioned above, and to Mr D. L. Bailey (Western Australian 
Museum) for making the drawing shown. 

REFERENCES 

FELDTMANN, F.R. 1963. Some pelecypods from the Cretaceous 
Gingin Chalk, Western Australia, together with descriptions 
of the principal chalk exposures. Journal of the Royal Society 
of Western Australia , 46: 101-25. 

GLAUERT, L. 1948. The cave fossils of the south-west. The 
Western Australian Naturalist , 1: 1CO-104. 

MAIN, A. R. 1949. Discovery of Nototherium remains at Gingin. 

The Western Australian Naturalist , 2: 21-22. 

MERRILEES, D. 1968. Man the destroyer: late Quaternary 
changes in the Australian marsupial fauna. Journal of the 
Royal Society of Western Australia , 51: 1-24. 

STIRTON, R. A., M. O. WOODBURNE, and M. B. PLANE. 1967. 
Tertiary Diprotodontidae from Australia and New Guinea. 
Commonwealth of Australia . . . Bureau of Mineral Resources , 
Geology and Geophysics, Bulletin 85. 


NOTES ON VARANUS BREVICAUDA 

By ERIC R. PIANKA, Department of Zoology, University of 
Texas, Austin, Texas, 78712, U.S.A. 

Varanus brevicauda (Fig. 1), the smallest of all known goan- 
nas, was described and figured by Boulenger in 1898. The type and 
paratype were collected on the Sherlock River in north-western 
Western Australia. Until 1964, when K. R. Slater collected a 
specimen from the Tanami desert in the Northern Territory, this 
species was thought to be restricted to the North-west (Glauert, 
1923, 1961). In 1967 my wife, Helen, and myself further extended 
the known range to include the Lake Carnegie region of central 
Western Australia. 

There are only 20 known specimens of this rare pygmy 
goanna, listed below: (BMNH = British Museum of Natural 
History, SMF = Senckenberg Museum, ERP = my personal col- 
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Fig. 1,—An adult male Varanus brevicciuda from 9 miles NNE 
of Millrose homestead, W.A. In life, the iris is an orange-red 
colour. Dorsally, the lizard is a pale reddish-brown with flecks of 
darker brown, ventrally cream coloured. The short stout tail, a 
diagnostic character of this species, is extremely muscular. It is 
almost always slightly shorter than the snout to vent length. 
Snout-vent length ranges from 65 to 120 mm. 


lection*, WAM^Western Australian Museum, and NTM = Nor¬ 
thern Territory Museum.) 

WESTERN AUSTRALIA: BMNH 98.10.26.6-7 (1946.8.30.46-47) 
(Sherlock River, Nicol Bay); SMF 51778 (Carnarvon District); 
ERP M11716 (9 miles NNE of Millrose HS); ERP D 11955 (21 
miles West of Lorna Glen HS); ERP 9845b (80 mile Beach, Lat. 
19° 06’S, Long. 121° 38’E); WAM R 1023-5 (Wallal, W.A.); WAM 
R 2124 (De Grey Station); WAM 12622 (i mile beyond Abydos 
Station on road to Port Hedland); WAM R 13837 (Derby); WAM 
R 14915 (Mundabullangana); WAM R 16884 (18 miles East of 
Ningaloo); WAM R 16876 (Ningaloo); WAM R 20350 (20 miles SE 
Derby); WAM R 28029 (La Grange); WAM R 29118 (Roebourne); 
WAM R 29768 (10 miles SE of “Urella HS”; probably Urala 
Homestead). 

NORTHERN TERRITORY: NTM (Tanami Wildlife Sanctu¬ 
ary, Lat. 20° 35’S, Long. 130° 32-1/4’E). 

Fig. 2 is a spot map showing the approximate locations of 
collection (closed circles). 

So little is known about Varanus brevicauda that it seems 
appropriate to enumerate the few facts which have been estab¬ 
lished. K. R. Slater (1964) indicates that the Northern Territory 


* Now deposited in the Los Angeles County Museum of Natural History. 
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Fig. 2. — Recorded localities of collection of V. brevicauda. The 
approximate extent of the Great Sandy Desert is indicated by 
stippling. 


specimen "was seen to run from one Triodia clump to another, 
and it was dug from a hole in the pedestal of this nlant.” Two of 
the specimens? in my collection were dug from fairl> shallow holes 
in spinifex country (the third, ERP 9845b, was taken from the 
stomach of a Varanus goutdi). One area is a mixed Acacia-Eucal- 
yptus-Triodia habitat on a sandplain; the other is a sandplain-sand 
dune habitat dominated by Triodia. The specimen from the latter 
area was taken on a flat sandplain portion of the area with a 
vegetation consisting almost entirely of spinifex. The preceding 
observations on its habitat requirements suggest that Varanus 
brevicauda may well be found to be a widespread desert lizard; 
perhaps its geographical distribution includes most of the 
Great Sandy Desert. Indeed, this appears to be by far the most 
probable route by which the recorded localities could be linked. 
This species appears to be terrestrial, rather than arbureal, in its 
habits. There is a suggestion that it either digs its own burrow or 
has a "home burrow." 

Dr. G. M. Storr kindly allowed me to examine the gonads 
and stomach contents of the 13 specimens in the Western Austral¬ 
ian Museum. Table 1 lists the food items recorded. The average 
size of these 13 prey items is fairly large (0.41 cc.); the largest 
item being a 1.5 cc. grasshopper. One adult female contained 2 
large reptile eggs about 15 mm. long in her stomach. 

There are only 10 dates of collection, but of these five were 
collected during the month of August with one during each of the 
following months: September, October, December, February and 
May. This suggests that brevicauda may be highly seasonal in its 
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TABLE 1,—STOMACH CONTENTS OF 15 VARANUS BREVICAUDA; 6 OF THE 15 
STOMACHS WERE EMPTY. VOLUMES MEASURED IN CC. 


FOOD ITEM 

NUMBER 

VOLUME 

FREQUENCY 

Grasshoppers 

4 

2.1 

26.7 

Roaches 

1 

0.1 

6.7 

Beetles 

1 

0.5 

6.7 

Reptile Eggs 

2 

2.0 

6.7 

Cater pillars 

2 

0.3 

6.7 

Isopods (?) 

2 

0.1 

6.7 

Unidentified Insects 

1 

0.2 

6.7 

TOTALS 

13 

5.3 



activity. Of the 7 males dissected, the largest testes occur during 
August. One female contained two large oviducal eggs; unfortun¬ 
ately there is no date of collection with this specimen. 
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DISTRIBUTION AND VARIATION OF THE 
SOUTHERN EMU-WREN IN WESTERN AUSTRALIA 

By JULIAN FORD, Lynwood 
INTRODUCTION 

The subspecies status, relationships and distribution of several 
of the bird-isolates in South-western Australia have not been 
adequately determined. This must be completed before a proper 
zoogeographical study can be undertaken. The present paper is 
one of a series by the author on the distribution, geographic varia¬ 
tion, taxonomy and evolution of Western Australian birds. 

DISTRIBUTION 

In Western Australia the Southern Emu-Wren, Stipiturus 
malachurus, is an inhabitant of the south-west, north to Dirk 
Hartog Island and east to Israelite Bay, but avoids the heavy 
jarrah-karri-wandoo forest block except for a few minor penetra¬ 
tions (Ford, 1965). Being a rather secretive and unobtrusive in¬ 
habitant of low scrub formations, it is easily overlooked but 
appears to have a continuous coastal distribution and a patchy 
inland distribution. Its in and occurrences depend on suitable low 
heath on sandplains and ironstone-gravel hills. 

Serventy and Whittell (1967) have suggested that there is a 
break in distribution on the south coast between Hopetoun and 
Mississippi Bay (east of Esperance), coinciding with a rain 
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shadow and rainfall decrease. In view of some inland observa¬ 
tions I have recently made, this seems unlikely. 

On February 7, 1966, I collected a male specimen (of the 
form medius), 35 miles south-east of Mt. Holland, along a track 
between Norseman and Hyden. The bird was in an extensive 
belt of sandplain country vegetated predominantly with dense 
Casuarina corniculata and other low bushes up to three feet in 
height. The specimen is extraordinary in that the tail is slightly 
over six inches long. Because the record constitutes a consider¬ 
able range extension inland to an area where the average rain¬ 
fall is about ten inches, its absence from the relatively higher 
rainfall belt between Hopetoun and Esperance seems improbable. 

I have also seen the Southern Emu-Wren at Ravensthorpe, 
about 30 miles north of Hopetoun. On January 25, 1966, two 
parties were seen in low heath scrub consisting of Melaleuca 
uncinata, Knnzea affinis, Hakea verrucosa , Grevillea platypoda, 
Dodonaea pini folia and Platysace maxwelli on a gravelstone hill. 
The Southern Emu-Wren is common in low sandplain heath in 
the Cape Le Grand area between Esperance and Mississippi Bay. 

It is interesting to note that although Condon (1962) does 
not include Eyre Peninsula in the range of Stipiturus malachurus, 
an emu-wren has been reported as occurring in cutting grass and 
dwarf tea tree flats around Wanilla by Storr (1947) and Terrill 
and Rix (1950). Storr (1948) later withdrew his identification of 
it as malachurus because he did not collect a specimen, but the 
geographical location and habitat suggest that the species can 
only be malachurus. Since isolated populations of this species 
have undergone subspeciation, it is probable that Eyre Peninsula 
birds belong to an undescribed subspecies. South Australian 
ornithologists should therefore endeavour to collect specimens. 

VARIATION AND SUBSPECIES 

The subspecies of Stipiturus malachurus have been reviewed 
by Condon (1951), Kcast (1957), and Serventy and Whittell (1967). 
Three subspecies are currently recognised in Western Australia: 

1. Stipiturus malachurus westernensis. Campbell 1912. This 
has coarse dark streaks on the head (extending right down to the 
bill) and back. The chestnut coloration on the head, flanks and 
back is darker than in the other two forms. 


TABLE 

1.-MEASUREMENTS 

OF stipiturus 

MALACHURUS 


MALES 

FEMALES 

Subspecies 

No. 

Mean 

Range 

S.D. 

No. 

Mean 

Range 

S.D. 

BILL 









westernensis 

8 

12.0 

11-12.5 

0.5 

7 

11.9 

11.5-12.5 

0.4 

medius 

4 

11.5 

11-12 

0.4 

3 

11.5 

11-12 


hartogi 

1 


11 






Intermcdlus 

9 

12.1 

11.5-12.5 

0.3 

7 

12.0 

11.5-12.5 

0.3 

halmaturinus 

1 


13 


2 

12.5 

12.5.12.5 


TARSUS 









westernensis 

10 

19.9 

19-21 

0.8 

8 

19.3 

19-20 

0.4 

medius 

4 

19.4 

1 9-20 

0.6 

3 

1 8.8 

18.5-19 


hartogi 

1 


19 


1 


18 


Intermcdlus 

9 

19.2 

18-19.5 

0.5 

7 

1 8.8 

1 8-19.5 

0.5 

halmaturinus 

1 


20.5 


3 

19.7 

19-20 


WING 









westernensis 

10 

43.8 

41.5-45.5 

1.2 

8 

42.6 

40-44 

1.6 

medius 

4 

43.1 

40.5-45 

1.9 

3 

42 5 

42-43 


hartogi 

1 


38.5 


2 

37.0 

37.37 


Intermcdlus 

9 

43.9 

42-45 

1.2 

8 

42.3 

41 -43.5 

0.9 

halmaturinus 

1 


44 


3 

45.3 

44.5-46 



All measurements to nearest 0.5 mm. Bill measured to base of skull. 
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The range is along the extreme south-west coastal strip, east 
to about Albany and north to about Perth. 

2. Stipiturus malachurus medius. Mathews 1919. The chest¬ 
nut coloration is paler on the back, edges of wing feathers, abdo¬ 
men and flanks. The streaks on the dorsal surface are narrower 
and paler, and the throat is possibly a paler shade of blue. The 
margins of the feathers on the head and back are greyer. 

This form is distributed north and east of Guilderton (at the 
mouth of the Moore River), the heavy forest block, Tambellup 
and Cheyne Beach. 

3. Stipiturus malachurus liartogi. Carter 1916. This is a 
small form which is generally paler and greyer than the above 
race. The streaks on the head and back are considerably nar¬ 
rower and almost absent. 

It is only knpwn from Dirk Hartog Island but probably also 
occurs on Edel Land and the coastal strip southwards. 

The r e are two dines in South-western Australia, viz. a south- 
north cline of decreasing size (see Table 1) and a radial cline in 
the intensity of plumage pigmentation. The darkest birds are in 
the Cape Leeuwin area, and the palest and smallest, on Dirk Har¬ 
tog Island. Gene flow between westemensis and medius is pre¬ 
cluded o some extent by their partial isolation due to the heavy 
forest block which is unoccupied by the species. 

DISCUSSION 

It should be stressed that the morphological differences be¬ 
tween the various isolates of Stipiturus malachurus are not great. 
Indeed intermedins of the Mt. Compass area, South Australia, 
and halmaturinus of Kangaroo Island are almost indistinguish¬ 
able from some westernensis x medius intermediates except, per¬ 
haps, that the South Australian birds usually have a plain fore¬ 
head (instead of the streaks reaching the bill) and less chestnut 
on the back of the crown. 

In view of the differences between the two south-western 
mainland subspecies being due to clinal trends with no steps, 
there is a strong case for the application of only one subspecific 
name for the entire mainland isolate. The recognition of a 
single name would certainly be advantageous in zoogeographical 
discussions. The population on Dirk Hartog Island should be 
considered a separate subspecies (hartogi) until the population 
on the adjacent mainland, if one occurs there, is shown to be 
identical. 

Despite arguments to the contrary there are good grounds for 
regarding Stipiturus malachurus. S. ruficeps and 8 . mallee as 
conspecific. S. mallee of the Victorian mallee-spinifex area 
bridges the morphological gap between the other two though it is 
more like ruficeps and any similarity to malachurus may be due 
to convergence. I follow recent reviewers (Keast, 1957; Condon, 
1962) and consider the forms malachurus and ruficeps as sepa¬ 
rate species (and, therefore, members of a superspecies) but cate¬ 
gorise mallee as a subspecies of ruficeps. 

Keast could be correct is his hypothesis that mallee is an 
eastern outlier of a mallee-adapted stock derived from the south¬ 
western part of the continent. Other forms in the Victorian 
mallee which are derivatives of western species are Psophodes 
nig^ogularis leucogaster and Manorhina f flavigu^a] melanotis; 
while there are several subspecies (for example Microeca leuco • 
phaea assimilis, Neositta chrysoptera pileata, Pachycephala pect- 
oralis fuliginosa, Melitlireptus brevirostris leucogenys etc.,) with 
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a n expanded range from South-western Australia—where they 
vvere formerly isolated—to as far as the Victorian Mallee. 

The only drawback in Keast’s hypothesis is that it does not 
explain how the western Stipiturus malachurus population avoid¬ 
ed interbreeding with other populations (on Eyre Peninsula and 
south-easie^n i outh Australia) during the pluvial period which 
allowed secondary range expansions including the eastward 
movement of the western population. It is almost certain that the 
present isolates in the South-West, on Eyre Peninsula and in 
south-eastern South Australia are all genetically compatible with 
each other and with the parental eastern form. S. ruficeps 
occurs in the mallee-spinifex belt north of the Nullarbor Plain 
(Collins, 1943; Ford and Sedgwick, 1967) and not 8. malachurus 
rnedius as might be expected from Keast’s hypothesis. 

There are good reasons for believing that 8. mallee is derived 
from S. ruficeps. The colour pattern on the head and the dispo¬ 
sition of blue leads to this conclusion (cf. Serventy and Whittell 
1967). The distribution pattern in ruficeps and mallee is similar 
to that in Amytornis striatus which is mainly distributed in the 
mid-western part of the continent but has a distinct form (the 
nominate subspecies) in the drier parts of south-eastern Austral¬ 
ia including the Victorian mallee-spinifex sandplain belt (Keast, 
1958). In Stipiturus and Amytornis striatus the gibber plains of 
the Lake Eyre Basin operate as a distribution barrier. It appears 
that mallee should be treated as a subspecies of ruficeps. 

The habitat of mallee , viz. low bushes and Triodia clumps 
in mallee sandplain, is virtually identical with the habitat of 
ruficeps. The presence of mallec-eucalyp^s in the area of occur¬ 
ence of mallee is incidental to its actual habitat. Climatically, the 
area occupied bv mallee is similar to that occupied by hartogi 
and inland rnedius. 

The trend in hartogi towards reduction and loss of dorsal 
streaks, particularly on the erown. suggests that ruficeps may 
have budded off from a south-western ancestor. 

SPECIMENS EXAMINED 

WESTERN AUSTRALIA: Kundip (1); Mt. Barren area (1); 
Mt. Holland area (1); Lancelin (2); TambePup (2); Augusta (1); 
Busselton (2); Margaret River (1); Denmark (1); Torbay (1); 
Albany (7); Ellcnsbrook (1); Two People Bay (2); Redmond (1); 
Nannup (1); Dirk Hartog Island (3). 

SOUTH AUSTRALIA: Mt. Compass (13); Square Waterhole 
(3); Second Valley (1); Stokes Bay, Kangaroo Island (6); Flinders 
Chase, Kangaroo Island (1). 
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SUMMARY 

Geographic variation In Stipiturus malachurus (Shaw 1798) in Western Australia 
is discussed. The western isolate is divided into races westernensis. medius and 
hartogi. New information on distribution and habitat is given including its occurrence 
In sandplain near Mt. Holland. 


FIELD AND STUDY 

Predation of the Scorpion, Urodacus hoplurus , by the Lizard, 
Varanus gouldi. Urodarus hoplurus Pocock, 1898, family Scorpion- 
idae), one of the larger members of the Australian scorpion 
genus Urodacus , lives in the soil in burrows 8-16 inches deep, and 
seems to be widespread throughout the central, more arid parts of 
the Australian continent. On January 30, 1968, at noon, Mr A. M. 
Douglas and I observed a large lizard digging at a scorpion 
burrow 4 miles S. of Yalgoo (Lat 28°20’S, Long. 116°41'E). There 
were many burrows of U. hoplurus all over the area. The lizard 
was shot and its stomach contents were found to include two male 
and two female specimens of U. hoplurus. The anterior ends of the 
scorpions had been bitten but not severed from the bodies; one of 
the females was practically undamaged. 

The scorpions seemed to have been recently ingested, a view 
supported by Dr G. M. Storr who identified the lizard as Varanus 
gouldi Gray, 1838, and added that these lizards feed during the 
daytime. The lizard (W.A.M. Registration No. R 30912) and the 
scorpions (Nns. 68-889 to 68-892) have been lodged in the Western 
Australian Museum. The figure shows (1) a burrow entrance of 
this species of scorpion, (2) the result of the digging up of a 
scorpion burrow by the lizard near where it was collected, and 
(3) the lizard with the scorpions from its stomach. 

The stomach contents of the lizard also included a few pieces 
of ^round-beetle, family Carabidae. The number of species of 
ground-beetle could not be ascertained with certainty, but one 
species of the genus Philoscaphus was present. While collecting 
specimens from burrows, I have dug some species of Carabidae 
out of their burrows in various parts of Western Australia. It is 
suggested that these lizards, V. gouldi, actively dig out and eat 
carabs as well as scorpions. 
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The only previous record I have come across of predation of 
Urodacus scorpions is as follows: four specimens of U. novaeliol- 
landiae Peters, 1861, were found with many other creatures in the 
stomach of a Tawny Frogmouth (Podargus strigoides) in King’s 
Park, Perth (Serventy, D. L., Emu, 36, 1937: 75). 

Varanus has also been noted as a predator on scorpions by 
Birulya, A. A. B. (Fauna of Russia and Adjacent Countries. Arach- 
noidea, Vol. 1, 1917) who refers to Walter's observations in the 
Transcaspian region that a large local lizard Varanus griseus 
Gaud, sometimes hunts scorpions. 

Scorpions are generally thought to have few enemies because, 
for example, none of the small mammals? is expected to dare to 
attack a scorpion, although some insectivores such as hedgehogs 
may hunt scorpions. Also according to Birulya (op. cit.) travellers 
report that in South Africa, baboons search for the large scorpions 
Opisthophtlialmus under stones on mountains and voraciously eat 
these scorpions after being smart enough first to pull off the tails 
containing the poisonous sting. 

—L. E. KOCH, Western Australian Museum, Perth. 



1.—Burrow entrance (i in. x 1} in.) of the scorpion Urodacus 
hoplurus. The scorpion enters from the right-hand side. 2.—The 
hole (about 3 in. x 6 in.) resulting from the digging up of one 
of these burrows by the lizard, Varanus gouldi. The claw marks 
made by the lizard are in the middle of the photograph. 3.—The 
lizard (total length 3 ft. 10 in.) with the four scorpions from 
its stomach. 
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Little Crow at Northam—The annual migrations of the Little 
Crow (Corvus bennetti) have been noted in the Northam area, and 
on occasions the birds have been seen to settle in trees, apparently 
for a rest, before flying on again. During May 1969, however, 
large numbers remained in the area, and on May 13 a flock of 
approximately 80 were seen circling and moving from north to 
south before settling in trees near the south branch of the 
Mortlock River at Seabrook. 

The Little Crows remained here throughout May and June 
and at the beginning of July a few were still being seen; just how 
many was hard to judge, as they were mingled with the Ravens, 
(C. coronoides) although one could approach much closer to the 
Little Crows than to the Ravens. 

This period coincided with the lambing period on many farms 
here, and it was a common thing, when a ewe lambed, to find 
some 20 or so Little Crows around her; and several ewes which 
were unable to rise after lambing were found with an eye picked 
out, and one healthy lamb was found wandering around with both 
eyes picked out. On two occasions when a ewe had gone down to 
lamb, but was unable to rise again without help, her only partially 
born lamb had both eyes picked out and was dead. 

On occasions the birds were seen to settle on the backs of 
strong, healthy wether sheep in another paddock to such an 
extent that the sheep would panic. I have not known the Ravens 
to attack living ewes and lambs to this extent. 

Mr. W. Smith told me that on his farm, approximately five 
miles east of Northam, he found a similar situation with large 
numbers of Little Crows gathering around a ewe with a newborn 
lamb, and he found a strong lamb with both eyes picked out. 

Mr. Jim Masters informed me that the Little Crows arrived on 
his farm (“Glen Avon/’ about 10 miles north-west of Northam on 
the Toodyay Road) during the last: few days of April, and a few 
were still about on July 18. He estimated that there were about 
70 birds on his property, and although he had no trouble with 
eye picking, he found that a number of ewes that were down and 
unable to rise had had large pieces of wool plucked from their 
rumps and along their backs. 

A bird collected at Seabrook measured 185 in. in length and 
weighed 13i oz. It appeared to be a youngish bird with brown eyes 
but the inside of the mouth was beginning to darken. The white 
bases to the body feathers were very well marked off from the 
black outer parts. 

The weather during the autumn and early winter was unusu¬ 
ally dry for this area. 

—A. L. MILHINCH, Northam. 


A Nest of the Long-necked Tortoise, Chelodina oblonga . — Just 
before noon, November 17, 1968, I observed a tortoise in our 
lettuce garden in the act of laying. It had dug a hole and had 
already begun to lay. The tortoise laid twelve more eggs, about 
a minute apart, and seemed to lower them into the hole with the 
web of a hind leg. 

Laying completed, the tortoise levelled the ground with its 
hind legs. The soil was hammered firm with the under surface 
of the shell, the tortoise raising itself on all four legs and 
dropping quickly to the ground. It then made for the Blackwood 
River about 200 yards away. 
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Because of its location in our vegetable patch, the soil around 
the nest remained damp throughout summer and autumn. In early 
May 1969 the nest was inspected daily. On May 17, exactly six 
months after the eggs were laid, the nest was examined. One 
young tortoise had hatched but had not emerged from the soil. 
In two eggs the shell had split down its length revealing the back 
of the young tortoises. The latter after bursting out were larger 
to an astonishing degree than the eggs they had vacated. 

The unhatched eggs were lightly covered with soil, and the 
site was inspected daily till June 7, when a search of the nest only 
revealed fragments of egg-shells The last of the young had 
evidently hatched and left the nest without noticeably’ disturbing 
the surface soil. 

—BEVERLEY RUSS, Bridgetown 


Bird Life at Nangeenan—On August 29, 1968, I revisited 
Nangeenan for the first time since leaving there in 1937. 

The salmon gum forest on the townsite, which for five years 
had been my ‘hunting ground/ had changed very little in the 
course of thirty-one years. 

I arrived at 0640 hrs. and spent two hours in the forest, the 
weather being cold, still and fine—good bird-observing conditions. 

Galahs ( Kakatoe roseicapilla) were the most conspicuous 
birds present, though during my residence at Nangeenan they had 
been occasional stragglers, seen only from August 1934 onward. 

Two Crested Pigeon (Ocyphaps lophotes) were an addition to 
my previous list. 

Dusky Miners (Myzantha obscura) which had been present in 
the vicinity of the school for part of my term of residence 
were now fairly widely distributed through the forest. The school 
was removed some years ago. 

Feral Rock Doves (Columba livia) frequented the south-east 
corner of the forest, occupying hollows in the larger trees just as> 
they had done in the past. 

The only other species noted were: Regent Parrot (Polytelis 
anthopeplus), Port Lincoln Parrot (Barnardius zonarius), Magpie- 
lark (Grallina cyanoleuca) , Weebill (Smicrornis bi'evirostris) , Red- 
tipped Pardalote (Pardalotus substriatus) , Raven (Corvus coron- 
oides)> Pied Butcher-bird (Cracticus nigrogularis) , Western 
Magpie (Gyrnnorhina dorsalis). 

This seems a rather poor total. Unfortunately I have no 
figures of relative abundance for comparison, but I have an im¬ 
pression of a decline in the numbers of certain small birds, not¬ 
ably Chestnut-tailed Thornbill (Acanthiza uropygialis) , Yellow¬ 
tailed Thornbill (A. chrysorrhoa) , Broad-tailed Thornbill (A. api- 
calis). Red-capped Robin (Petroica goodenvoii) and Tree Martin 
(Hylochelidon nigricans). At this season, too, I would have ex¬ 
pected to encounter at least one of the more nomadic honeyeaters, 
e.g. the Brown Honeycater (Lichmera indistincta) which was pre¬ 
sent at Totadgin a few miles to the south. 

The environs of the forest are little changed, apart from the 
impoverishment of roadside vegetation. 

—ERIC H. SEDGWICK, Harvey. 
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Dinassovica jourdani at North Green Head. — While visiting 
North Green Head in September 1961, in the company of Julian 
Ford and my son, Lindsay, I inspected a number of shells col¬ 
lected locally by a fisherman’s wife. 

A number of these showed a northern influence, eg. a Nautilus 
over eight inches in diameter, specimens of Cymbiola nivosa and a 
Mystaponda vitellus . 

The collection contained eleven fine specimens of Dinassovica 
jourdani. As we showed some interest in these, the owner offered 
us four, which we accepted. In reply to my enquiries regarding 
this species the fisherman informed me that during the crayfish¬ 
ing season he finds two or three individuals a week in his pots. 
If he requires a specimen, he removes the “button”, i.e. the oper¬ 
culum, and leaves the shell in the pot until it is next raised, when 
the shell will be perfectly clean. 

It would appear that in this area the species is reasonably 
frequent in, I should judge, five or six fathoms. 

—ERIC H. SEDGWICK, Harvey. 


Brush Bronzewing (Pimps elegans) in the South-West.—In 
Birds of Western Australia Serventy and Whittcll state that this 
species is “now scarcely ever seen except along the south coastal 
districts.” This appears to be quite correct, but I found the species 
in moderate numbers about the swamps eight miles west of Bus- 
selton in January 1955 and again in January 1959. 

On December 29, 1959 my son Lindsay and I saw one at 
Preston Beach, south of Mandurah. 

Three birds seen separately at Freshwater Point, south of 
Dongara, on September 1, 1961, were almost certainly of this 
species. 

On January 10, 1963, at Salt River, south of Gnowangerup, we 
obtained excellent views of several birds by a road through the 
mallee. 

My only other South-Western records relate to Two People 
Bay and the Esperance area. 


—ERIC H. SEDGWICK, HARVEY. 
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OBSERVATIONS ON THE BULL-DOG ANT, 

MYRMECIA VINDEX 

By A. M. DOUGLAS and L. N. McKENNA, W.A. Museum, Perth. 

The ponerinc genus Myrmecia Fabricius consists of over seventy 
species, all of which but one arc confined to Australia. The exception is M. 
apicalis Emery which has been reported from New Caledonia. The larger 
species, like the one which is the subject of this article, are generally known 
as bull-dog ants, and locally, in Western Australia, as sergeant ants. 

Myrmecia v index Fr. Smith is a large species. In the nests we have 
studied the workers ranged in size from 1.35 cm. to 2.65 cm. It is widely 
distributed in the South-West from Perth to Albany. In the vicinity of 
Perth it is common in clay and heavy loam soils, and, in our experience, 
always associated with Eucalyptus trees. In agricultural areas it is confined 
to the uncleared roadside verges and occasional belts of trees. 

The nest site varies. The entrance may be against large stones, against 
termite mounds, or against trees, in which case the galleries may entwine 
among the roots making excavation of the nest, for study purposes, diffi¬ 
cult. The mound varies in size from being barely discernible to one of 
15 inches high. There is little or no uniformity of mound shape. The size 
of the opening is distinctive. It is quite large and when there are several 
openings one is usually at least an inch in diameter. 

When a small, poorly populated nest is disturbed the larger workers 
will not usually respond aggressively but rather retreat within the nest. 
However if a large well populated nest is disturbed, or even approached, 
the large workers come streaming out of the mound. This reaction is 
tempered by the prevailing temperature, the ants’ alertness decreasing with 
falling temperatures. When the workers attack they grip their victims with 
their large jaws, double up their abdomens and insert a sting whose poison 
produces an irritation equal to or even exceeding that of a bee sling. Mild 
allergic reactions to the poison have been noted in some people, and a 
severe condition in a ten-year-old girl resulted from the sting of a related 
ant, Myrmecia chasei (Forel). 

THE STUDY NEST 

The following report concerns one particular nest studied in detail 
by us at a site eleven miles east of Perth, with supplementary observations 
at another nest at Bullsbrook. 

The study nest was situated on a grassed clay ridge about 40 yards 
from the Helena River flats in Bellevue. The surrounding area is cleared 
for stock-holding paddocks but many marri (Eucalyptus calophylla) have 
been left as shade trees in the paddocks and along the river bank there 
are flood gums (Eucalyptus rudis). Numerous nests of A/, vitidex occur 
beneath both species of tree. 

We excavated the nest on March 10, 1963. The air temperature at 
the nest at the time of arrival (7.30 a.m.) was 58° F. (14° C.), and there 
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was little ant activity at the time. The mound was four inches high and 
was built against a mound of the termite Coptotermes acinaciformis (Frog- 
gatt). There were numerous other nests of M. vindex in the vicinity. Within 
two feet of the nest was a large trail of the meat ant, Irldomyrmex pur- 
purcus (Fr. Smith), which connected two large nests, one 18 feet away and 
the other 60 feet. At the side of the M. vindex mound were the remains 
of insect prey and numerous discarded pupal cases most of which bore the 
signs of having been torn open when the emerging ants were helped out 
by the workers. However some pupal cases had a neat circular hole showing 
they had been occupied by a parasitic eucharid wasp. 

The only activity observed on the surface was among four workers 
which, three feet from the nest, were dragging a male towards the entrance. 
In doing so the wings of the male were torn. We subsequently found in the 
nest seven other males with torn wings. On other occasions we have ob¬ 
served virgin winged females emerging from the entrance of the crater and 
return to the nest. Never have we seen such a female being worried by the 
workers. 


EXCAVATION 

The termite mound was first lifted off and the ant nest excavated, 
gallery by gallery. The occupants were collected and placed in 75% alcohol 
with 2% glycerine. Initially the cool conditions rendered the ants compar¬ 
atively inactive and in consequence the collecting was simple. 

The nest queen was located in a side cell ten inches below the surface. 
In the same gallery were eleven males, two larger workers and six small 
workers. It was observed that the majority of the males congregated in 
cells at the upper one-third of the nest while the females were found at 
all levels. The smaller workers were mostly at the lower levels, and always 
with larvae and pupae, which in this nest began to appear 18 inches below 
the surface. 
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Pupal cases of M. vindex are biscuit-coloured, cigar-shaped, and have 
rounded ends. One end is less rounded than the other and is darker in 
colour due to the meconium, or larval faecal material. The cases vary in 
size depending on the size of the occupant. Those measured varied from 
1.85 cm. x 0.60 cm. to 2.45 cm. x 0.75 cm. 

The eggs of M. vindex arc quite large and arc easily detected, but 
none were found in this particular nest. 

In the lowest chamber were two small cockroaches and a small spider. 
Throughout the nest an occasional cell containing termites was found. 
These cells appeared to be self-contained but careful examination revealed 
thin flimsy galleries connecting them with the main termite nest. 

When nests of Myrmecia are opened a characteristic smell is immedi¬ 
ately apparent. Perhaps it is this which attracts other ants, for, in a sur¬ 
prisingly short time, the nest is invaded by different ant species from sur¬ 
rounding nests, in particular Iridomyrmex purpureus, These swarm over 
the gigantic Myrmecia which seldom defend themselves. Their appendages 
are bitten off and their bodies dragged away. 

Whilst we were examining this particular nest the day became 
hotter and the ant’s activity increased. Before long we, as well 
as the remaining Myrmecia vindex, were bein<i attacked by hundreds 
of Iridomyrmex purpureas , together with a small species of Iridomyrmex 
as well as several Rhytidoponera species. The attacking ants also set upon 
Myrmecia larvae and pupal cases. In fact they were quite useful in locating 
small larvae that we had missed. The Myrmecia did not retaliate against 
the invading ants but persistently continued to attack our hands and other 
parts of our bodies. It is significant to note that the Iridomyrmex purpureas, 
although their trail passed close by other M. vindex mounds, only attacked 
the breached nest. Eventually they began a trail to it from their own 
mound. 

When the nest was completely excavated, it was found to have spread 
over an area 20 inches by 18 inches and to a depth of 28 inches. 

POPULATION OF STUDY NEST 

The population of the study nest is summarised in Table 1. 

TABLE 1.—CONTENTS OF NEST 

Adult Ants. 


Nest Queen 1 

Female virgins, winged . 38 

Female virgins, de-alated . 2 

Males, winged.224 

Workers . 210 

Contents of pupal cases. 

(a) Living cases 

Worker nymphs, white 76 

Worker nymphs, pigmented. 47 

Male nymphs, white 27 

Male nymphs, pigmented . 43 

(b) Parasitised cases. 

Eucharids, developed . 13 

Eucharids, nymphs . 8 

Larvae. 22 


The workers are highly variable in size. At first it would appear they 
comprise a graded series but a closer examination of the measurements in¬ 
dicates that two overlapping size groups are present. This is evident in 
Fig. 2, a histogram of the body lengths of the worker ants we measured. 

Our data were analyzed by Mr. J. Prestage, lecturer in mathematics 
at the Graylands Teachers’ College, who found that there was a bimodal 
distribution with means of 1.7 cm. and 2.19 cm. There was a significant 
difference between these means at the 1% level of confidence. 
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To confirm the existence of these two size groups, we felt that a greater 
precision of length measurement was desirable. Accordingly we obtained 
a fresh sample by collecting all the workers from another nest of M. 
vinctex at Bullsbrook on April 14, 1968. From the measurements of this 
population a scatter diagram was compiled using two variables, body length 
and the distance between the outer extremities of the eyes (Fig. 3). This 
substantiates the existence of two size groups of workers since it also 
showed a bimodal distribution with means of 1.73 cm. body length, 0.28 
cm. eye width and 2.48 cm. body length, 0.36 cm. eye width. 
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Fig. 2—Histogram of body lengths of worker ants 
PREY OF M. V1NDEX 

The adult M. vindex are sap and nectar feeders but the larvae feed 
on the bodies of insects captured by the workers. Indeed so voracious are 
the young that we have observed, in artificial nests, one larva feeding on 
another that had been placed too close to it. 

During the progress of our nest excavation Myrmecia workers were 
returning from foraging. Eleven of these were counted. Two of them had 
fresh gasters of the honey bee and one the head capsule of a small grass¬ 
hopper. Remnants of other insects found in the nest and in a refuse dump 
at the side of the mound are listed in the following tabulation. 
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COLEOPTERA 

Scarabaeidae 

Anoplostethus opalinus Brulle (thorax and elytra) 
DIPTERA 

Numerous species (wings) 

HEMIPTERA 

Cicadidae (wings, head capsules and thorax) 

HYMENOPTERA 

Megacliilidae (abdomen) 

Apidae 

Apis mellifera (Linnaeus) (wings, head, thorax, abdomen) 
NEUROPTERA (wings) 

ODONATA (wings and head capsules) 

ORTHOPTERA 

Gryllidae 

Teleogryllus commodus (Walker) (head capsule, thorax) 
Gryllotalpidae (fore-leg) 



Fig. 3.—Scatter diagram of measurements of workers from Bullsbrook 

nest. 
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MURRAY COD, MACCULLOCHELLA MACQUARIENSIS, 

IN WESTERN AUSTRALIA 

By N. M. MORRISSY, Department of Fisheries and Fauna, Perth. 

INTRODUCTION 

A number of species of freshwater fish were introduced into waters 
of the South-West of the state during the 1890s in the hope that they 
would provide fisheries of sporting or commercial value. The foreign 
species included trout (Salmo trutta and S. gairdnerii ), English Perch (Perea 
fluviatilis). Carp (Carassius carassins) Tench (Tinea tinea), and the Aus¬ 
tralian species were Murray Cod, Golden Perch (Plectroplites ambiguus) 
and Victorian Silver Eels (Anguilla australis). Carp and English Perch 
are the only species which arc generally well known to have survived and 
multiplied from these introductions. However records of the Departments 
of Fisheries and Fauna, and of Agriculture, together with some local in¬ 
formation collected lately, confirm the success of Murray Cod for a num¬ 
ber of years in one locality and reasons for their later disappearance. 

LOCATIONS OF LIBERATION OF MURRAY COD. 

The importation of Murray Cod was organised by W. Saville-Kent 
acting in a professional capacity as Commissioner, Inspector of Fisheries, 
and Fisheries Expert Reporter to the State Government. In 1894, several 
hundred young Murray Cod and Golden Perch, averaging a quarter to 
half a pound in weight, were taken, by train, from Morgan on the Murray 
River in South Australia to Adelaide and then shipped in batches by mail 
steamers to Albany (Saville-Kent, 1897). The majority of the fish were 
taken by train to the Upper Swan (or Avon) River, near York and Bev¬ 
erley, where they were liberated by Mr. (Capt.) F. Hare who was then 
Resident Magistrate of York and later Commissioner of Police. Saville- 
Kent states that the remainder of the fish were placed in a lake about ten 
miles from Albany (Fig. 1. Lake Grassmcre, Elleker or Powell). This lib¬ 
eration may have been fortuitous and there is no distinct indication that 
it included Golden Perch and eels as well as cod. Mr. A. Shirley, who 
lives on the western side of the lake (as his father did), recollects the 
story that a train driver, Kennedy, and the Elleker postmaster, Hutchinson, 
released small fish on the northern perimeter of the lake near the railway 



Fig. 1—Lake system in the Torbay area, west of Albany. 
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line using personal initiative after the fish were found abandoned at the 
railway station in Albany. F. Aldrich, writing in 1913 (as Chief Inspector 
of Fisheries) in the departmental file, thought that there had been perhaps 
two liberations of cod in the lake about 1892. One he attributed to Captain 
F. Hare, perhaps mistakenly since Hare was responsible for the Avon 
liberation, and the other (using information from an old settler, F. North, 
living adjacent to the lake) to the W.A. Land Co. in association with Major 
Young. 

SUCCESS OF LIBERATION 

In 1901 press publicity was given to the discovery of a dead cod of 
21 \ lb. in the Avon River (“York News/’ May 28; “Morning Herald,” 
Perth, May 30; and the “West Australian,” May 30). The fish was found 
floating in the Gwambyginc Pool about 6 miles from York by a member 
of the Hicks family. Mr. C. F. Gale, the Chief Inspector of Fisheries, 
stated that the particular pool had been closed to fishing during the pre¬ 
vious year because reports had been received by the department that many 
very young fish had been seen and occasionally large fish. Gale stated 
that Mr. F. Hare had released 45 fish (presumably cod), nearly 7in. in 
length and weighing a little over half a pound, in several pools in the 
district about five to six years previously. Later, in 1902, at a conference 
of fisheries delegates in Melbourne, Gale spoke of a fish of 41 lb., 39in. 
in length and 17in. in girth, which had died in the Avon and of sighting 
fish of three to four ounces and larger. Murray Perch were also stated to 
be “living and doing well.” He described the Avon as an intermittent 
river, with pools of 50-60 ft. depth, that often ceased flowing for from 
one to two years. 

No further records of sightings or catches of cod are available for 
the Avon River. Therefore, one cannot escape the impression that the 
success of the liberation in this, river was judged too optimistically in 1901 
from only two specimens of dead fish (the original fish stocked) and from 
observations of small fish which were not stated to have been positively 
identified as cod. 

Information concerning the success of cod in Lake Grassmere is 
available from present day conversations with people living near the lake 
and from File 7/42 in the records of the Department of Fisheries and 
Fauna, W.A. Mr. A. Shirley, of Elleker, remarks that his father caught 
large cod on lines set from the bridge over the outlet creek from the lake. 
Mr. A. Basilico, of Torbay, came from Kojonup to market garden adjacent 
to the lake in 1912 and started fishing for cod in 1920. He set lines from 
springy saplings and often resorted to using groper lines because the cod, 
when hooked, would roll over and over until they broke the line. When 
fly ants were swarming he saw many large and small cod rising on summer 
evenings. The stomachs of the larger cod he captured contained “gilgies” 
(probably Cherax preissi) and small cod. The bigger cod were lethargic and 
he often stirred up the water along the banks before setting his lines. He 
caught cod of 40-50 lb. weight and sometimes up to 200 lb. of fish in a 
week. Both Shirley and Basilico recollect that when the lake eventu¬ 
ally became polluted dead cod up to 70 lb. weight were seen around the 
shore. One of these cod was 6in. longer than a wheat bag. One old ident¬ 
ity, Bill North, placed live cod in damp bags and railed them up to Perth 
Fish Market under the guise of sea groper. In November, 1913 a clipping 
from the “Southern Times” was affixed to the department file because it 
mentioned the capture of a fish from the lake which weighed 90 lb. A 
worker on the dam which was built in 1958 to divert the Marbellup Creek 
from flowing into the lake, caught a cod 4ft. in length. 

It seems that the presence of cod in the lake was not widely spoken 
about during the early years of the century by the many market gardeners 
in the vicinity no doubt because of the ready accessibility to them of this 
excellent table fish. 

The departmental file on Cod in Lake Grassmere commenced in 
1913 when F. Aldrich was the Chief Inspector, and G. C. Linton the 
Albany Inspector of Fisheries. Linton reported on March 23, 1913 that W. 
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Hortin of Torbay had told him that fish from 2 to 50-60 lb. were seen 
dead in the outlet creek from the lake. Lately, he mentioned, a big drain 
had been cut into the lake linking it with a creek system arising a few 
hundred yards west of the lake and forming the outlet creek. The scheme 
had nearly drained the lake and fish, which he named as Murray Cod that 
had sought deeper water toward the inlet were killed by sea-water. Aldrich 
immediately requested a specimen of the fish. Linton captured a fish on 
a line in the Marbellup Creek flowing into the lake and on April I, 1913 
it was received in Perth, identified, and mounted. From April 3 1913 

Aldrich visited the locality, sighting 15 dead fish of 4-60 lb. and reported 
to the Under Secretary on the situation and the value of the fishery. 
Samples of water taken by Aldrich were analysed for salt content (Table 1). 


TABLE 1.- 
Sample 


-SALT CONTENT OF WATER SAMPLES COLLECTED BY F. ALDRICH 
IN APRIL. 1913 NEAR ALBANY. 


Place 


Salt 


1 

2 

3 


“Outlet Creek” 

Lake Grassmere 

Lake Seppings (at Albany) 


(grains per gallon) 
1031 
66 
57 


The high value (1.46%) for the salt content of the water sample from 
the outlet creek confirmed previous inferences as to the cause of death of 
the cod. Also a letter from Fred North, J.P., of Torbay Junction on April 
21, 1913 mentions that Murray Cod of 10-12 lb. were being caught at 
the bridge over the Torbay Inlet after freshwater floods, a few days pre¬ 
viously, had passed from the Lake, via the outlet creek, to the inlet lakes. 

Further communication between Aldrich and Linton during October, 

1913 relates that flood gates at the mouth of the Torbay Inlet were in¬ 
effective in keeping the water of the inlet fresh and that although the outlet 
creek and the second Torbay Lake were still fresh after the winter rains the 
first lake nearest the sea was salt. Aldrich tried subsequently to get a 
barrier placed across the outlet from Lake Grassmere, so as to prevent 
the loss of fish, but to no avail. On February 12, 1914 Linton reported 
that the outlet creek had stopped flowing although the water in it was 
s ^i** iresn (a water sample from North’s Bridge showed a low salt content 
°f 213 grains per gallon). There was also news of proposed sluice gates 
which would raise the water level in Lake Grassmere. On February 27, 

1914 Linton found that the outlet creek was fresh water at North’s Bridge 
and flowing again. By March 21, 1914, however, Fred North reported that 
dead fish had been found in Redhill Lake (the second Torbay 
Lak^). Linton did not see any dead fish on April 3 but found that 
the Torbay Inlet Lakes were salty and very shallow while Lake Grassmere 
was fresh and deep. On April 20 Linton again failed to find dead fish but 
reported the capture of 17 and 40 lb. fish at North’s Bridge where the 
waters were rising due to rain. Two years later on May 6, 1916 Linton 
found four dead fish of 4-7 lb. in the lower lakes which were salty while 
Lake Grassmere was very low but fresh. On June 27. 1916 Linton placed 
a net across the outlet creek to Lake Grassmere and despite, or because 
of, the strong flow captured about 100 small cod. 

Very significantly, in retrospect, he mentions that with the winter 
floods in 1916 dead cod were found for the first time in Lake Grassmere. 
He saw about 20 dead fish of 5-35 lb. but none smaller. The local settlers 
bought that the cause of these deaths was “minerals.” The dead fish 
were unusual in colour—a dark brown—and Linton emphasized on July 
7 that the lake was full of very discoloured (dark brown) water. A sample 
of the water from the lake showed a very low salt content (11.55 grains 
per gallon). The sample had a very bad smell of sulphuretted hydrogen and 
Aldrich thought • • • that, in all probability, foul drainage from the 
channel on the eastern side [of the lake] is chemically charged “ 

Linton captured two cod in the Marbellup Creek on December 16 
1927 and forwarded them to Perth. Both were females and the larger fish 
had almost completed spawning. The cod may still have persisted in the 
lake for on February 24, 1942 J. Goodlad the then Inspector of Albany 
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captured 27 small cod (?) in pools near the outlet creek. These were trans¬ 
ferred to Lake Seppings at Albany upon advice from A. J. Fraser the new 
Chief Inspector. In addition on April 27, 1943 W. (Bill) North of Torbay 
was reported to have caught a cod at the top of the Torbay Lakes which 
weighed 33 lb. (gutted) and was sold for one shilling a pound. 

Inspector J. Munro reported from Albany during September, 1946 
that no cod had been seen in Lake Seppings. Frequent attempts by Munro 
and later K. Stathy to catch cod from Grassmerc for transhipment to other 
waters were unsuccessful. Stathy reported in 1948 that the last cod, which 
he had mention of, was captured 2i years previously and weighed 27 lb. 
although some may have been seen near the pumping station on the Mar- 
bellup Creek 15-18 months ago. Inspector D. Gordon in 1967 (personal 
communication) mentioned a report he had of the capture of a large cod 
in the Marbellup Creek. 

The cod may have been unsuccessful in breeding in later years where 
they survived in the Marbellup Creek. Marron, C/icrax tenuinumus, which 
are not indigenous to the Albany area, were introduced to the creek during 
the late ’40’s or early ’50’s so that they may have then preyed on the 
eggs of the cod. 


POLLUTION OF LAKE GRASSMERE 

The cause of the disappearance of Murray Cod from Lake Grassmere 
can be traced to pollution from agricultural land to the east of the lake. 
A comprehensive description of the development of the source of the 
pollution was found in an unpublished report of an investigation of the 
soils of the area in the period 1938-40; the work was most probably con¬ 
ducted by Dr. L. J. H. Tcakle (File 913/37, Department of Agriculture, 
W.A.). 

Apparently marcasite, a crystalline disulphide of iron, occurs in many 
swamp soils where the acidic solutions present usually contain iron and 
H- 2 S. Oxidation of the marcasite occurs near the surface of the soils when 
drainage is improved. This results in the formation of iron sulphate and 
sulphuric acid which by interaction with the soil lead to the formation of 
aluminium salts and gypsum. In 1940 it was reported that about 400 acres 
of erstwhile fertile vegetable land of the swamp type in the Cuthbert- 
Grassmere area had deteriorated on account of this type of mineralization 
and acidity. The latter had developed about 1915—particularly on Ewart’s 
Swamp to the east of Lake Grassmere. Prior to 1913 about 70% of Ewart’s 
Swamp was under cultivation and the water was quite potable. Shellfish 
and fish appeared to thrive not only on Ewart’s Swamp but also in Lake 
Grassmere where Murray Cod were common according to the report. Prior 
to occupation of the area the waters of 7 Mile Creek, draining from the 
east into Lake Grassmere, flooded Ewart’s Swamp but flood "water was 
subsequently diverted from the swamp by a marginal drain. The water 
of 7 Mile Creek was of excellent quality. However about 1914 a drain, 
emptying into 7 Mile Creek, was deepened in order to improve the drain¬ 
age of the Ewart Swamp area. 

Examination of the water in this drain showed a pH of 2.68 and the 
water had the stringent taste of a solution rich in iron. This water was 
carried into Lake Grassmere by the 7 Mile Creek although, due to 
dilution, the waters of the lake were not found at that time to be highly 
acid by the investigator (pH 5.02). The report concluded that: “There is no 
doubt that the exposure of marcasite deposits to oxidation is the primary 
cause of the development of excessive acidity.’’ 

The pollution still exists in the drainage system of the area. The 
waters from areas cast of Lake Grassmere arc now largely carried to 
Torbay Inlet by a drain which skirts the southern perimeter of the lake. 
A water sample collected from this drain in February, 1969 had a pH of 
3.4, 1.2 p.p.m. of iron in solution, 405 p.p.m. of sulphate, and a salinity 
of 17.68%. A sample from the outlet creek to Lake Grassmere, taken in 
November, 1968, had a pH of 3.0, ferrous iron was present, and the sal¬ 
inity was 11.7%. 


133 


DISCUSSION 


Although Murray Cod appear to no longer exist in the Lake Grass- 
mere environment there is ample evidence that the species survived and 
multiplied there for many years after liberation in the 189(Ts. The other 
liberation at the same time in the Avon River did not meet with such 
success. It is of some interest to examine the climates of the two areas of 
liberation since cod have been shown recently to require certain conditions 
for the stimulation of spawning. From the results of spawning experiments 
at Narrandcra, N.SAV., Lake (1967) concluded that :— ,l Mdeadlockella 
macquaricnsis spawns at 20° C. provided there is a slight ‘run off of 
water into the pond, eggs are laid in hollow logs, or in similar situations.” 
In their native habitat the melting snows of the Australian Alps in the 
spring cause river levels to rise. In South Australia the annual rise in flow 
of the Murray River may occur as late at February. 

It is reasonable to assume that during the summer months the 
shallower waters of Lake Grassmerc and the Avon River would heat up 
to 20° C. (68° F.). The provision of a rise in water level would seem less 
likely during the South-West summer when drought conditions usually 
prevail. 

TABLE 2.—PERCENTAGE PROBABILITY OF RECEIVING SPECIFIED 
MONTHLY TOTALS 

Grassmerc 


i) lin. 

or more 

November 

96 

December 

86 

January 

67 

(2) lin. 

or more 

78 

58 

33 

(3) 2in. 

or more 

32 

19 

13 

Beverley 

(D 


20 

20 

23 

(2) 


14 

13 

10 

(3) 


1 

1 

3 

(Data 

from “Climatic 

Survey Region 11 

—Great Southern. W.A. 

tological 

Survey Region 

12—Albany, W.A/ 




February 

5b 

29 

12 

22 

13 

7 

and "Clima- 


Table 2 shows that the probability of receiving heavy rainfalls during 
the warmer months of the year is considerably higher at Grassmerc than 
at Beverley. At Grassmerc at least an inch of rain falls, on the average, 
during December every two years and at least two inches every five years. 
For the highest rainfalls recorded in a single 24-hour period the meteoro¬ 
logical summary for the Albany region reports: “. . . the greatest falls 
occur more frequently during the months January to April than at any 
other time of the year, and that the highest totals are generally recorded 
near the south coast.” 
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A NEW SPECIES OF MYRS/DEA (MALLOPHAGA : INSECTA) 

By THERESA CLAY, British Museum (Natural History), London 
INTRODUCTION 

One species of Myrsidea Waterston (Menoponidac) is known from 
the Malurinac (Muscicapidae), namely M. pectinata Clay, 1965 parasitic 
on Mai urns alhoscapulatus Meyer from New Guinea. The present species 
is represented by specimens parasitic on two species of Malurus, from 
Australia. This is part V of “Contributions Towards a Revision of Myr- 
sidea.” 

Myrsidea stranger] sp. n. 

(PI. I, figs. 1-4 ; text—figs. 1-4) 

Type host : Malurus splendens Quoy & Gaimard. 

This species is similar to M. pectinata from which it is distinguished 
by details of the abdominal chaetotaxy, especially the size of the single 
seta arising from the postcro-lateral corner of sternite II (text-figs. 3-4), 
and by the characters of the male genital sclerite. In the following des¬ 
cription those characters found throughout the genus and discussed in 
Clay, 1966 are omitted. 

Male and Female. As shown in figures. This species resembles pec¬ 
tinata in the dorsal U- or V-shaped unpigmented area of the head; the 
number and position of the head setae and the reduction of the hypo- 
pharyngeal scicritcs. 

Thorax as described for pectinata; numbers of metanotal and metas- 
ternal setae fall within the range of those of pectinata, except that the 
female of strangeri has fewer central metanotal setae : 2-4 each side (ex¬ 
cluding the long one at each end). Outer dorsal setae of first tibia : 4; 
number of setae in ventral brush on third femur falls within the range of 
those of pectinata. 

Abdomen as in text-figs. 1-2. Male with more numerous tergal setae 
than pectinata; in the female the tergal setae are longer. In both sexes the 
single seta at each postero-lateral corner of sternite 11 is short (text-fig. 4). 
Anterior pleurites with stout flattened setae as in pectinata (Clay, 1965, 
fig. 4). Male genitalia similar to those of pectinata with the exception of 
the genital sclerite (PI. I, fig. 4). The measurements of the small number 
of individuals available arc similar to those of pectinata but may prove 
to average somewhat larger. 

Material examined: 6q, 5$ from Malurus splendens, Dwcllingup, 
W. Australia, 1968 (R. H. Stranger. 680414). 6<J, 2 9 from Malurus cyaneus 
Gmelin, Flinders Island, Tasmania, 21 .iii. 1966 (R. H. Green). 

Holotypc $ in the Division of the Entomology Museum, C.S.I.R.O.. 
Canberra, Australia, from Malurus splendens. Paratypes : 5<J, 5 9 from the 
same host individual. 
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Fig. 1. Male, x 49. 


Fig. 2. Male, head, x 103. 



Fig. 3. Terminal segments, female abdomen, x 111 Fig. 4. Male, genital sclerite. x 774. 
PLATE I Myrsideci strangeri sp. n. 




TEXT-FIGURES 1-4 



x 58 x 58 




Figs. 3-4. — Posterolateral spiniform seta on sternite 11. x 455 
Fig. 3 (left), M. pectinata Fig. 4 (right), M. strangeri 
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A NEW SUBSPECIES OF THE HORSESHOE BAT, 

HIPPOSIDEROS DIADEMA 

FROM THE NORTHERN TERRITORY, AUSTRALIA 

By JOHN L. McKEAN, Division of Wildlife Research, C.S.I.R.O., 
Canberra, A.C.T. 

INTRODUCTION 

Hill (1963) recognizes 16 subspecies of Hipposideros diadema (Geof- 
froy). An additional subspecies, has been recently described from the Solo¬ 
mons (Phillips, 1967). The species ranges from the Asiatic mainland east¬ 
wards to the Solomon Islands. 

During September 1969, 13 specimens of a distinctive new subspecies 
were collected in the Arnhem Land area of Northern Territory by B. 
Bolton, D. Howe, and S. A. Parker of the Animal Industry Branch, Nor¬ 
thern Territory Adminstration. Until then it was thought that //. diadema 
was found in Australia only in north-eastern Queensland. 

Family RHINOLOPHI DAE 
Subfamily HIPPOSIDERINAE 
Hipposideros diodemo inornatus new subspecies 
Type Specimen 

Northern Territory Museum, Animal Industry Branch, Northern Ter¬ 
ritory Administration, No. 4696; male skin and skull; collected September 
12, 1969, by B. Bolton, D. Howe, and S. A. Parker. 

Type Locality 

Deaf Adder Creek, where it emerges from the Arnhem Land 
Plateau, 55 miles due south of Oenpclli, N.T., lat. 13° 06’ S. long. 
132° 56’ E. The bats were captured in mist-nets set amongst tall Melaleuca 
by a waterhole at the mouth of a sandstone gorge. Other species of bats 
collected in the same area were Macroderma gigas saturata A. M. Douglas, 
Hipposideros stenotis Thomas, Hipposideros ater aruensis Gray, Tapho- 
zous jlaviventris Peters, Taphozous georgianus troughtoni Tate, Miniop - 
terns schreibersi orianae Thomas, and Eptesicus pumilus caurinus Thomas. 

Description 

Size small for the species, pelage soft (10 mm. on neck, 15 mm. on 
back), pale brown tipped somewhat darker brown. The noseleaf is normal 
for the species as is the skull except that cranial crests and frontal depres¬ 
sion are not well developed. 

No specimens that 1 have examined of the other Australian race 
Hipposideros diadema reginae Troughton have a pelage colour as pale as 
inornatus. As with reginae, the strongly marked dorsal patches and stripes 
of Hipposideros diadema pul lat us Andersen from New Guinea are lack¬ 
ing. //.</. inornatus does not possess the pale huffy spot behind the should¬ 
ers present in some specimens of reginae. 

Hill (1963) and Phillips (1967) provide comparative measurements of 
the other subspecies of //. diadema. //. d. inornatus differs from all sub¬ 
species in its smaller size except Hipposideros diadema mirandus Thomas 
from Manus Island, Admiralty Islands, and Hipposideros diadema demissus 
Andersen from San Cristoval Island, east Solomon Islands. However, the 
condylocaninc length and maxillary tooth row of mirandus are longer, and 
the interorbital breadth smaller on the average. //. d . inornatus differs 
from demissus in its lack of dorsal markings, its larger zygomatic breadth, 
and smaller maxillary tooth row. Were it not for the presence of these 
two other small forms on east Solomon Islands, and the Admiralty Group, 
it would be tempting to regard inornatus as a full species. It would be 
interesting to know whether the cranial crests of any of the other 17 
subspecies are so poorly developed as that of inornatus. 
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Fig. 1.—Skull of holotype of Hipposideros diadenm inonuitus (upper); 
skull of Hipposideros diadenm reginae (lower). —photographs Ederic Slater 
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Measurements of the type and other specimens arc given in Table 1. 
There was no apparent difference in size between the sexes. The skulls 
of the holotype of H. d. inornatus and C.S.I.R.O. MH808, a specimen of 
H. d. reginae from Iron Range, Cape York, Queensland, are illustrated 
in Figure 1. 

Specimens' examined 

A total of 13, all collected at Deaf Adder Creek, 55 miles south of 
Oenpelli, Northern Territory, during September 1969 : the type, ten other 
skins and skulls, three $$ (N.T.M. No. 4701, C.S.I.R.O. Nos. CM4275, 

CM4277), seven ?? (N.T.M. Nos. 4689, 4693, 4694, 4700, 4721. 

C.S.I.R.O. Nos. CM4273, CM4276), one $ (C.S.I.R.O. No. CM4273), 
and one ^ (N.T.M. No. 4695) in alcohol. 
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TABLE 1.—MEASUREMENTS OP HOLOTYPE AND OTHER SPECIMENS OF 

HIPPOSIDEROS DIADEMA INORNATUS new s. sp. 

IN MILLIMETRES AND GRAMS 


Measurements 

Holotype 

Other Specimens 

NTM 

4696 

Mini¬ 

mum 

Maxi¬ 

mum 

Mean 

Number 

measured 

Total length 

118.0 

110.0 

121.0 

116.3 I 

13 

Tail 

41.6 

32.0 

45.6 

39.0 

13 

Wingspan 

405.0 

387.0 

441.0 

415.0 

12 

Forearm 

71.1 

68.4 

73.3 

70.9 

13 

Tibia 

29.5 

28.5 

30.9 

29.6 

13 

Hindfoot with claw 

14.0 

13.2 

14.8 

13.8 

13 

Ear length 

25.3 

23.2 

26.6 

25.1 

12 

Ear breadth 

20.9 

18.6 

22.4 

20.7 

13 

Noseleaf length 

14.4 

12.9 

14.9 

13.8 

13 

Noseleaf breadth (main leaf) 

9.2 

8.2 

9.9 

9.3 

13 

Weight 

28.5 

23.0 

29.0 

25.9 

13 

Skull, greatest length 

28.0 

26.9 

28.2 

27.6 

11 

Greatest length to canine 

26.3 

25.7 

26.9 

2Q.3 

11 

Condylobasal length 

25.1 

24.1 

25.3 

24.9 

11 

Condylocanine length 

23.7 

22.9 

23.7 

23.3 

11 

Zygomatic breadth 

15.8 

15.2 

16.0 

15.6 

11 

Interorbital breadth 

3.7 

3.1 

3.8 

3.5 

11 

rlraincasc breadth 

11.0 

10.6 

11.4 

10.9 

11 

Braincase depth 

8.2 

8.2 

8.9 

8.5 

11 

Palatal breadth 

10.7 

10.1 

10.8 

10.6 

11 

Post palatal length 

13.6 

12.8 

13.6 

13.0 

11 

Maxillary tooth row 

9.8 

9.1 

9.9 

9.7 

11 

Lower jaw, C-M 3 

11.8 

11.1 

12.0 

11.5 

11 
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APRASIA SMITHI A NEW WORM-LIZARD 
(PYGOPODIDAE) FROM WESTERN AUSTRALIA 

By G. M. STORR, Western Australian Museum. 

Holotype.—R34325 in Western Australian Museum, collected by Mr. 
W. J. Marsh on July 13, 1969 at Kalbarri (Lat. 27° 43’ S, Long. 

114° 10’ E). 

Diagnosis.—Distinguishable from all other forms of Aprasia by black 
head and tip of tail. 

Distribution.—Known from one specimen from the mouth of the 
Murchison River. 

Description.—Head shields as in A. r. repens except for (1) larger rostral 
(extending back half-way to frontal), (2) nasal in moderately broad contact 
with second labial, and (3) preocular very small, crescent-shaped and almost 
separated from prefrontal by deep and narrow anterolateral extension of 
supraocular. “Canthus rostralis” fairly sharp. Scale rows 12 at mid-body. 
Length 162 mm. (tail 69). 

Head, fore-neck and tip of tail glossy black. Remainder of upper 
surface much paler: anteriorly orange-yellow, then orange-brown and finally 
fawn. Six scries of dark dorsal and dorsolateral spots, one to a scale; in¬ 
nermost (paravertebral) black; two outer series on each side dark grey, 
anterior spots modified into V-shaped marks (apex pointing backwards). 
Lips white, except for posterior labials through which black of temples 
is continuous with black of centre of throat. Remainder of lower surface 
whitish. 

Remarks.—This elegant species is named after my assistant, Mr. 
Lawrence A. Smith. 

A. smithi agrees with A. striolata in the location of the nasal suture. 
In ether respects it is more like A. repens: the very slender body, elonga¬ 
tion of snout, and fusion of postocular with fourth labial. Of the two 
subspecies of repens it agrees with the nominate race in number of scale 
rows, but in the extremely long rostral smithi resembles rostrata of the 
Monte Bello Islands (in nominate repens the rostral reaches back consid¬ 
erably less than half-way to the frontal). 

For a thorough revision of the genus Aprasia, see H. W. Parker (Bull. 
Brit. Mas. (Nat Hist.), Zoology, 3, 1956 : 365-385). 


NOTES ON THE BIOLOGY OF VARANUS GOULDI 
FLAVIRUFUS 

By ERIC R. PIANKA, Department of Zoology, University of Texas, 

Austin, Texas 78712 

The Sand Goanna, Varanus gouldi , is perhaps the most familiar of 
the Australian monitor lizards. Yet relatively little, most of it anecdotal, 
has been reported concerning its behaviour, natural history, and ecology. 
The species occurs from coast to coast across Australia, and lives along 
seashores, in most forests, and in all habitats of the central deserts, in¬ 
cluding the Nullarbor Plain. The present note deals only with the inland 
race flavirujus, described by Mertens (1958), and is based upon 64 speci¬ 
mens in my collection.* 

White (1952) reported that gouldi eat nestling birds, and pastoral 
people know that it will eat dead sheep and other carrion. Thompson and 
Hosmcr (1963) assert that flavirufus is not arboreal, but that when hunted 
it seeks refuge in burrows in the sand. (Although this is usually true, on 
several occasions 1 have “treed” these goannas). One specimen, after being 
chased down and dug out of a burrow, assumed a peculiar threatening 
* Now deposited in the Los Angeles County Museum of Natural History. 
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defensive posture (Fig. 1), with its back arched and neck inflated. The 
animal would not run after taking on this stance, and actually lunged at 
me several times. 

In the Great Victoria desert, gouldi displays a strongly seasonal pat¬ 
tern of activity, usually being seen only during the 6 months from Sep¬ 
tember through February, and remaining underground from March through 
August (Table 1). This long winter inactivity is probably related to thermo¬ 
regulatory requirements. The mean body temperature of 52 active indi¬ 
viduals was 38.1° C. (standard deviation = 3.04), well above the mean of 
the ambient air temperature Cx ~ 30.3° C., s.d. = 4.34). In order to attain 
and maintain a body temperature so much higher than air temperature, 
these large poikilotherms must require fairly high substrate temperatures 
and/or substantial levels of solar irradiation. 



Fig. 1.—An adult Varanus gouldi flavirufus , in peculiar threat display des¬ 
cribed in text. Near Ayer’s Rock in the Northern Territory. 

Varanus gouldi flavirufus forage over great distances; I followed for 
over a mile the fresh tracks (made that day) of one individual. These daily 
forays often take the lizards through several habitats. The tracks of one 
monitor went along a sandridge, across the sandplain and down into a 
mulga “donga.” Sand goannas are powerful diggers, frequently stopping 
to dig up prey. Their diggings are common in the desert and are quite 
characteristic, approximately kidney-shaped in cross-section. The lizards 
appear to have good powers of olfaction, often using their forked tongues. 
Even though large, sand goannas are relatively difficult to track as they 
do not ordinarily drag their tails as do Varanus crcmius and V. tristis. 
One must look fairly closely to see the delicate footprints. The animals 
seem to be extremely wary of humans on foot, since one very seldom 
encounters them while walking. By contrast, driving along tracks leads 
an observer to believe that they must be fairly common. 

The diet (Table 2) consists of fairly large food items (mean volume 
of 260 prey = 1.64 cc.). One small specimen was observed trying to 
subdue a large (151 mm. snout-vent) Varanus gilleni. Another contained 
Parts of two unidentified baby birds, estimated to have weighed about 6 
grams each. I found 17 identifiable species of lizards in 48 stomachs with 
contents (Tabic 3). The most important prey items, by both volume and 
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TABLE 1.—DATA DEMONSTRATING PRONOUNCED SEASONALITY 
OF ACTIVITY 


MONTH 

NUMBER OF 
DAYS SPENT 

IN FIELD 

NUMBER OF 

gouldi 

COLLECTED 

NUMBER 

PER DAY 

Jan. 

26 

10 

.38 

Feb. 

20 

5 

.25 

March 

15 

0 

.00 

April 

2 

1 

0 

.00 

May 

17 

0 

.00 

June 

14 

0 

.00 

July 

0 

0 

— 

Aug. 

17 

o 

.00 

Sept. 

16 

13 

.81 

Oct. 

26 

16 

.62 

Nov. 

30 

12 

.40 

Dec. 

24 

7 

.29 

TOTALS 

207 

i 

63 j 

I 


frequency, are various lizards and reptile eggs, both of which are probably 
normally dug up. However, it is interesting that 4 arboreal lizard species 
are represented: Amphiholurus barbatus minor, Varanus caudolineatus, 
Varanus gilleni, and Diplodactylus ciliaris. Probably most of these were 
dug out of their burrows, but some could have been captured above ground. 

Three females contained eggs 15 to 25 mm. long in their oviducts, 
while two others had very large yolky ovarian eggs (8-15 mm. diameter). 
The females with oviducal eggs were collected on 22 November, 9 De¬ 
cember, and 11 December; those with enlarged ovarian eggs on 22 October 
and 7 December. Clutch sizes of these 5 females were 5, 8, 6, 7, and 6, 
respectively. Judging from the data in Table l, mating must occur in Sep¬ 
tember and early October. Hatchlings emerge in late January and Febru¬ 
ary, immediately before the onset of the winter period of inactivity. 

One final slightly macabre observation on the sand goanna seems 
worth note; we found two undamaged but dead individuals at the mouths 
of burrows deep in the Great Victoria Desert at Lake Yco and 18 miles 
south of Neale Junction. Both coincided with recent visits by Government 
doggers. As the stomach of one contained masses of disintegrating meat, it 
is apparent that these lizards will eat poisoned baits. 
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TABLE 2.—SUMMARY OF STOMACH CONTENT DATA (N=64). 16 stomachs were 
empty. Volumes in cubic centimetres. 


FOOD ITEM 

Number 

Estimated 
Volume 
of Intact 
Prey 

% of 
Total 
Number 

% of 
Total 
Volume 

Frequency 

Centipedes 

8 

23.6 

3.1 

5.6 

12.5 

Spiders 

15 

25.2 

5.8 

5.9 

14.0 

Scorpions 

5 

15.0 

1.9 

3.5 

7.8 

Wasps 

1 

0.5 

0.4 

0.1 

1.5 

Grasshoppers 

27 

31.5 

10.4 

7.4 

18.7 

Roaches 

8 

12.8 

3.1 

3.0 

10.9 

Stick insects 

1 

0.9 

0.4 

0.2 

1.5 

Beetles 

47 

44.3 

18.1 

10.4 

20.3 

Moths 

1 

2.0 

0.4 

0.5 

1.5 

Caterpillars 

11 

14.4 

4.2 

3.4 

7.8 

Unidentified 

insects 

5 

2.0 

1.9 

0.5 

3.1 

Mammals 

1 

5.0 

0.4 

1.2 

1.5 

Birds 

2 

12.0 

0.8 

2.8 

1.5 

Lizards 

27 

118.4 

10.4 

27.9 

29.6 

Reptile eggs 

96 

110.6 

36.9 

26.0 

21.8 

Unidentified 

vertebrate 

remains 

5 

7.0 

1.4 

1.6 

7.7 

TOTALS 

260 

425.2 

99.8 

100.0 



TABLE 3.—LIZARD SPECIES EATEN BY VARANUS GOULDI FLAVIRUFUS. 
AGAMIDAE 

Amphibolurus barbatus minor 
Amphibolurus inermis 

SCINCIDAE 

Ablepharus greyi 
Ablepharus timidus 
Ctenotus atlas 
Ctenotus colletti nasutus 
Ctenotus helenae 
Ctenotus leonhardii 
Ctenotus quattuordecimlineatus 
Ctenotus schomburgkii 

VARANIDAE 

Varanus brevicauda 
Varanus caudolineatus 
Varanus gilleni 

GEKKONIDAE 

Diplodactylus ciliaris 
Diplodactylus conspicillatus 
Diplodactylus pulcher 
Rhynchoedura ornata 
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FROM FIELD AND STUDY 

Rock Parrots Feeding on Olearia axillaris. —In May, 1969, a flock of 
Rock Parrots (Neophema petrophila) was sighted at William Bay, Denmark. 
The birds were observed through binoculars and were seen eating the seeds 
of Olearia axillaris while perched in the shrubs. 

This adds another food plant to those listed by Serventy and Whittell, 
Birds of Western Australia, 4th. edn., 1967. 

—PETER McMILLAN, Guildford Grammar School, Guildford. 

Bridled Tern Perching on Buoys. —The Bridled Tern Sterna anae- 
thetus) is a sea-inhabiting species of tern which docs not frequent ocean 
beaches as is the habit of such species as the Crested Tern (Sterna bergii). 

Around the latitude of Mandurah I have seen Bridled Terns perched 
on floats and buoys, such as used for crayfish-pot markers, as close to 
land as about a quarter of a mile. This habit of the species is well-known 
to professional fisherman, Mr. L. E. Renfrey, of Mandurah, who states 
that individuals are often seen doing this during the summer months. 

—R. H. STRANGER, Wilson. 

Aerial Bathing by White-backed Swallows. —At the eastern 
fringe of Geraldton on 27 November, 1969 1 saw a White-backed 
Swallow (Cheramoeca leucosternum) swoop down, hover in the fine spray 
of a sprinkler watering a lawn and then fly up and rejoin the others flying 
above. During the next half-hour this was repeated several times, though 
only by one bird at any one time. The birds never landed and they always 
hovered with the body somewhat vertical and facing the spray. 

This behaviour led me to think that they were indulging in purely 
aerial bathing which appears to be unrecorded from wild birds though 
similar behaviour has been seen in captive hummingbirds (T. Spence—pers. 
comm.). 

Alternatively the birds may have been drinking, or combining both 
drinking and bathing. In any case it would almost certainly be a beha¬ 
vioural adaptation to an artificial source of water. 

R. H. STRANGER, Wilson. 


Grey Biitcbcr-biid Feeding on Macrozamia Fruit. —At Lake Yange- 
bup, on August 16, 1969, we saw a Grey Butcher-bird (Cracticus torqua- 
tus) with a large piece of the red rind which encases the seed of the Zamia 
Palm, Macrozamia reidlei. The bird unsuccessfully tried to wedge the rind 
in various forked branches but was able to pick pieces of the flesh from 
the skin and cat them. We interrupted the bird’s feeding so that we could 
obtain the rind for positive identification. The flesh was comparable in 
firmness with a ripe pear. 

A search nearby revealed a Zamia with seeds. Most of the seeds were 
bare but some had skin in the latter staves of ripeness. The flesh around 
these seeds varied from soft to “mushy.” 

On another occasion, several years ago, a group of White-tailed Black 
Cockatoos (Calyptorliynchus banditti ) were seen feeding on the ground 
near a Zamia, which later examination showed, had seeds. The ground 
nearby was strewn with rind encased seeds, most of which had pieces, of 
skin and flesh bitten or ripped from them. 

W. H. Loaring (W. Aust. Nat., 3, 1952: 94) recorded the Western 
Rosella (Pldtycercus icterotis), Silvcreye (Zosterops go nidi), and the Raven 
(Corvus coronoides) feeding on this material. 

M. J. and R. H. STRANGER, Wilson. 
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First Recorded Sighting of the Major Mitchell Cockatoo in the Met¬ 
ropolitan Area.—On July 7, 1969 a pair of Major Mitchell Cockatoos 
(Cacatua leadbeateri) were sighed in the vicinity of the Guildford Grammar 
Preparatory School. It was assumed at the time that they were cage es¬ 
capees. However their subsequent behaviour suggested they were wild 
birds. 

For several days the cockatoos were seen at various localities around 
the school and river. On July 12 their behaviour changed and they began 
investigating tree holes in the large river gums (Eucalyptus rudis) below the 
school. Eventually a hole was selected about 40ft. from the ground; this, 
incidentally, resulted in a “take-over*’ from a pair of Twentycight Parrots. 
From the amount of fresh chips and frass discarded on the ground below 
the hole the birds must have considerably enlarged the original cavity. 

Up to August 21 (when I left for Denmark during the school holidays) 
one of the birds remained in the nesting hole for most of the day while 
the other, the male, remained outside perched on a convenient branch. The 
indications were that incubation was in progress. Unfortunately when I 
returned I found the birds had deserted. I suspect that they had been dis¬ 
turbed by small boys during the holidays. Members of the Preparatory 
School staff in residence saw two birds flying over the playing fields on 
September 8, which apparently was the last sighting of the species. 

The fact that Major Mitchells have been sighted, and were evidently 
attempting to nest, in the Perth metropolitan area, is of great interest in 
view of the remarks by Serventy and Whittell (Birds of Western Australia, 
4th. cdn., 1967, p. 61) of the extension of range of many dry country 
species into the South-West corner. These authors give the south-western 
boundary of the normal distribution of the Major Mitchell as a line passing 
from about Jurien Bay, through Toodyay to Espcrancc. 

Credit for the first sighting at Guildford must go to Mr. and Mrs. 
Herbert Hamcrslcy who drew my attention to the cockatoos. 

—PETER McMILLAN, Guildford Grammar School, Guildford. 

A Record of an Invertebrate Preying on a Vertebrate.—Whilst l was 
engaged on a preliminary survey of the Lake Barker Flora and Fauna 
Reserve (24049) I camped near the abandoned Banker Mine, approximately 
10 miles SSE of Marvel Loch. At 2120 hrs. on 8 January, 1970 I heard 
a rustle in some leaf and bark litter of Gimlet (Eucalyptus salubris) lying 
on the sandy soil. Investigation showed that a Tiger Centipede (Scolopcndra 
morsitans) had grasped a Gecko (Oedura reticulata) and the two were 
threshing about in the leaves. The centipede had the gecko in its jaws 
and its body lay along the top of the lizard body, embracing it with its 
numerous legs. 

During the flurry the gecko’s tail broke off and threshed violently. 
The centipede transferred its attention to the tail, rolling itself into a 
complete ball around the violently twitching object. The gecko moved 
away and I collected it, as well as the rolled-up centipede, keeping each 
specimen in a separate container. In the morning the centipede was found 
to have entirely consumed the tail and the gecko appeared to be unharmed, 
though minus a tail. The centipede was juvenile, 840 mm. in length, while 
the gecko measured 780 mm. in body length, the tail being an additional 
220 mm. The gecko and centipede were identified, respectively, by Dr. G. 
M. Storr and Mr. L. E. Koch, of the W.A. Museum, in which institution 
the specimens have been deposited. 

The incident demonstrates how the easily-shed tail of geckoes is of 
biological utility in facilitating escape from a predator. 

Records of invertebrate predation on vertebrates arc rare and usually 
refer to spiders (McKcown, Australian Spiders, 1952; Butler and B. Y. 
Main, W. Aust. Nat., 7, 1959: 52). Shugg (W. Aust. Nat., 8, 1961 : 52) 
gives an account of a centipede attacking and devouring a mouse. 

W. H. BUTLER, North Perth. 
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A Plumage Variation in the Singing Honeyeater.—The normal plum¬ 
age colour of the crown of the Singing Honeyeater (Meliphaga virescens) 
is olive-grey locally, becoming paler and browner in the north, and the 
only variation in specimens in the W.A. Museum is a dull rufous on the 
mid-line of the forehead from the bill halfway back to the level of the 
eye. The rufous contrasts so little with the remainder of the crown and 
is so limited in extent that it is unlikely to be noticed in the field (Dr. G. 
Storr. pers. comm.). 

On 23 March, 1969, I trapped an individual at my residence in Wilson 
which had the plumage of the crown, from the beak to just behind the 
eye, a rich golden brown. At the time of handling 1 did not notice any 
other plumage difference but coloured photographs of the bird show traces 
of a white eyebrow too. 1 have previously noted white eyebrows in a juv¬ 
enile which I trapped at Ncdlands on 27 December, 1963. 

The golden-crowned bird had the iris, beak, gape and tarsus all of 
normal adult colouration. Its body length (19.7 cm.), tail length (8.5 cm.), 
wing length (8.9 cm.) and culmen length (1.6 cm.) are all within the ranges 
I have recorded from other live adults. 

The bird had slight moult of the nape and throat, the inner seven 
primaries had recently been renewed, the 8th was just out of its sheath 
and the 9th was still in sheath. The outer three pairs of tail feathers had 
been dropped and were being renewed, the outer pair being the shortest. 
The bird was not examined further. 

It would appear that this variation is the result of chance mutation 
in the gcnc(s) controlling crown and eyebrow colouration and that there 
may be some linkage between the two variations. 

The golden-crowned bird has been seen a few times since its release 
and though 1 was unable to discern the crown colour when the bird was in 
shady positions, it was very obvious when the bird was in direct sunlight. 

Mr. T. Spence saw an individual with a yellowish coloured face at a 
swamp adjacent to Hardy Road, Cloverdalc in March, 1968. It was 
noticably different to the individual 1 trapped (pers. comm, after examina¬ 
tion of my photographs). 

— R. H. STRANGER, Wilson. 


Egg-laying and Hatching in the Weevil, Catasarcus asphaltinus Thomp¬ 
son 1968.—A recent taxonomic review of the Australian genus Catasarcus 
Schonherr by Mr. R. T. Thompson (Bull. British Museum (Natural History), 
22, (8), 1968: 375-454) has highlighted the fact that very little has been 
recorded on the biology of the adults of any of its 41 species and that the 
immature stages are unknown except for brief information on the egg and 
a late instar larva of one of the species, C. asphaltinus. This species, accord¬ 
ing to Thompson, is confined to a coastal strip, in the south-west of West¬ 
ern Australia, of less than 40 miles width and extending from Moore River 
in the north to Bunbury in the south. 

The information on the immature stages had been received by Thomp¬ 
son from Mrs. P. Sundstrom of Tuart Hill, Perth. This information is 
simply that the eggs are 1/16 in. x 1/20 in., white, smooth, cylinder shaped, 
rounded at each end, and laid in small globular clusters of 12 to 14 adhering 
together with clear sticky fluid, i in. below soil surface, and that she found 
a C. asphaltinus larva, 3 in. long, pale grey/pink attached by its jaws at 
8 in. depth to the tap root of a eucalypt sapling. 

The following descriptions and illustrations based on eggs and first 
instar larvae obtained from a female C. asphaltinus collected on 13th 
April, 1969 at Inglewood, Western Australia, supplement Thompson’s brief 
information. 

The egg and first instar larva are 1.7 mm. long and 0.8 mm. wide. 
The egg is white when laid, but turns light creamy yellow in about a day, 
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and has a smooth practically transparent chorion; the first instar larva 
has a white to creamy yellow body with a light brown head capsule and 
a bilobed termination to the mandible which has a light brown to brown 
margin (Fig. 1). 



e 

I 

m 


Fig. 1.—Egg (e), first instar larva (1), and mandible (m) of the weevil, 
Catasarcus asphaltimis Thompson (scale line for e and 1 = 1 mm.). 


All the larvae died during the first instar stage. The female and rep¬ 
resentative eggs and larvae arc lodged in the Western Australian Museum, 
Reg. Nos. W.A.M. 69-1064, 69-1070 to 69-1071, 69-1065 to 69-1069 re¬ 
spectively. 


The following data on egg-laying and hatching have been obtained. 

At night on its date of capture, 13th April, the female laid 6 eggs 
and continued to lay a total of about 108 eggs. I he daily number of eggs 
laid, shown in apposition to the date, are as follows: 13th April (6) 14th 
(13), 15th (0), 16th (8), 17th (1), 18th (0), 19th to 21st (24), 22nd (0), 
23rd (about 50), 24th (3), 25th (0), 26th (0), 27th (0), 28th (3). No more 
eggs were laid after the 28th April, and the female died on the 4th June, 
37 days after the last eggs were laid. It is unknown whether it had com¬ 
menced laying before its date of capture; therefore the figure of about 

108 eggs is almost certainly an underestimate. The eggs were laid in 
clusters of up to 25, but about 40% were laid singly. 

The dark head-capsules on the developing larvae were evident within 
the egg on the sixth day after laying. 

The number of eggs hatching and the duration of their development, 
in apposition, given with the date on which they were laid, are as follows: 
14th April, 4 eggs (duration of egg-development, 14 days), 1 egg (16 days). 
2 eggs (18 days); 16lh April, 6 eggs (16 days), 1 egg (20 days); 19th to 21st 
April, 6 eggs (15-17 days), I egg (16-18 days), 2 eggs (22-24 days)- ">3rd 
April, 1 egg (14 days), 14 eggs (15 days), 14 eggs (16 days). Thus the eues 

hatched between the 28th April and 13th May, had a duration of develop¬ 

ment of 14 to 24 days, the mean (±S.D.) of the duration of egg de¬ 
velopment being 16.92± 1.82 days, and out of the total of about 108 
eggs, 56 failed to hatch. Sixteen of these were killed by fungi 


The temperature range in the 
was 17.2 to 20.0° C. 


laboratory during the period of study 


—L. E. KOCH and ELIZABETH A. JEFFERYS, Western Australian 

Museum, Perth. 
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A SUMMARY OF THE VERTEBRATE FAUNA OF BARROW 
ISLAND, W.A. 

BY W. H. BUTLER, Wanneroo 
INTRODUCTION 

The faunal lists presented in this article are the results of several 
collecting visits 1 have made to Barrow Island since 1964. These were 
sponsored by various bodies, including the Archbold Expeditions of the 
American Museum of Natural History, the Western Australian Museum, 
the Explorers Club of New York, and the West Australian Petroleum 
Pty. Limited (WAPET). Accounts of previous expeditions to Barrow Island 
were summarised by Serventy and Marshall (1964), in which paper the 
relevant references may be found. 

It will be seen that in the present contribution six, and possibly seven 
species of terrestrial native mammals have been added to those previously 
known from the island, thus further substantiating Serventy and Marshall’s 
comment that “Barrow Island is possibly the most mammal-rich island off 
the Western Australian coast”. There is now ample warrant, I believe, to 
eliminate the qualification “possibly” from this statement. Although a good 
scries of skins and skeletons as well as spirit material now exists in the 
collections of the W.A. Museum and the American Museum of Natural 
History, no descriptions have yet been published to determine the precise 
taxonomic status of the island populations. Reptiles were not collected 
by previous visitors and the list of 29 species is the first published for 
this island. 

Early in 1964, while 1 was under joint contract to the Archbold Ex¬ 
peditions of the American Museum of Natural History and the Western 
Australian Museum, an announcement was made that WAPET, active for 
some years in oil exploration on the mainland, was about to commence 
drilling operations on Barrow Island This provided an excellent opportun¬ 
ity to get there at low cost as the company desired biological information 
about the island and, when approaches to it were made, it proved extrem¬ 
ely co-operative. This, my first survey of the island, lasted from May 19 
to June 18 that year. I worked with a short wheel base Landrover and 
operated with traps, snares, nets and guns, examining the whole of the 
island. The facilities thus provided for me were much better than those 
available to any of the earlier natural history visitors, who travelled about 
on foot and were necessarily restricted to the vicinity of the landing 
place—at the north-eastern end of Barrow Island, off Double Island. I 
was again on the island under the auspices of these two museums between 
April 25 and 29, 1965. Later the Explorers Club of New York provided 
a further grant for field work, following reports of widespread damage to 
the fauna as the result of oil exploratory work. These, fortunately, proved 
unfounded, as I learned on a visit between December 18, 1966, and 
January 16, 1967. Another visit, sponsored by WAPET, was between 
November 15 and 24, 1969. My latest visits, March 31 to April 3 and 
May 6 to 11, 1970, also on behalf of WAPET, were to locate for trans¬ 
planting into the camp environs suitable island flora. 
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THE ENVIRONMENT 

I recognise the following zones on Barrow Island: 

(1) The Fore-Dunes. 

These are the aeolian dunes of white sand colonised by the strand 
plants, Spinifex longifolius, Scilsola kali and Ipomoea pes-capri. Other 
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plants include Frankenia, Pluchea and Tephrosia rosea and wind-pruned 
thickets of Acacia coriacea (Necklace Acacia). On the lee slopes ot these 
dunes Triodia angusta is established and continues inland throughout the 
whole of the island on the deeper soils. 

(2) Red Sand Dunes. 

Their colour alone renders these distinct from the fore-dunes. They 
occur usually inland of the fore-dunes and mostly to the south and east. 
The dominant vegetation is a uniform cover of Triodia angusta with oc¬ 
casional Acacia coriacea. 

(3) Limestone Ridges 

These exposures occupy the largest part of the island. Triodia wiseana 
forms the major part of the plant cover supplemented by scattered Ficus, 
Pittosporum and Triodia angusta. Thickets of Erythrina vespertilio occur 
in two places. 

(4) Clay Pans. 

Occur mainly at the south-west corner, with one at the north. Their 
surfaces arc covered by, mainly, two species of grasses, Paspalidiiun. 

(5) Creek Beds. 

These arc grown with Triodia angusta but good stands of Uakea 
lorea, Petalostyles, Acacia bivenosa and Gossypium robinsonii also occur. 

(6) Mangrove Thickets 

These are not uncommon at the mouths of tidal creeks, but no con¬ 
tinuous or dense stands exist. 

In one place, at the north-west of the island, I found a stand of 
Eucalyptus patellaris which is apparently growing on a soakage over an 
east-west fault line across the area. Geologists reported good water at 
10ft. depth here but only where the cucalypt was growing. 

DISTURBANCE OF THE ENVIRONMENT BY THE OIL COMPANY 

Large scale development work was begun in 1964 and 475 oil wells 
have now been drilled, with 50 more to be completed during the current 
programme. These, with their attendant roads, gravel pits, camp sites and 
other ancillary activities, would eventually directly disturb about one- 
third of the total land area (which comprises approximately 100 square 
miles). At first sight this would be a very serious threat to the fauna. 
However, this docs not appear the case at present and, on the whole, the 
fauna seems to be increasing rather than decreasing—with two notable 
exceptions, the kangaroo species Macropus robustus and Petrogale peni- 
cillata. 

The following factors are significant in relation to the welfare or 
otherwise of the fauna: 

(1) . The road and well development are not simultaneous. Thus it 
is possible for the larger animals at least to move overnight to the un- 
,worked areas. The grid system of working also ensures, that untouched 
areas are immediately available. The whole development generally takes 
up one-third of the island but the soil area actually disturbed is reck¬ 
oned to be only some 3,000 acres, representing a ratio of 1:18 of 
developed to undeveloped (undisturbed) ground. However, the secondary 
or indirect disturbance should be considered also, especially the peripheral 
effect of penetration of disturbance from the road edges. Taking all 
this into consideration, it is reasonable to assume that at least half of 
the island, including samples of all the habitats mentioned earlier, would 
remain undisturbed. 

(2) . Some of the disturbance is, in many cases, of a temporary nat¬ 
ure, i.e. seismic-line roads constructed in 1963 have in many cases not 
been used since and are regenerating, although with a somewhat different 
flora to that of the climax vegetation. The soil disturbance, gully damming 
and run-off factors on the roads, all contribute to the regrowth on dis¬ 
turbed areas enjoying a higher moisture than that received normally by the 
old climax vegetation. This might be related to the apparent increase in 
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animal numbers evident in some species. If animals come to feed along the 
roadsides they would be more conspicuous to observers than before. If 
the increase in numbers is real, the extra food available from this source, 
along disturbed ground, might be significant. 

(3). The direct intervention of man is important. WAPET has enforced 
a total and watchful protection of the fauna and flora. Fire-arms, cats and 
dogs are banned from the island, and any surreptitious importation of 
guns is punishable by instant dismissal. Provision of extra food supplies, 
such as the lawns of camps and the rubbish dump food supplies, directly 
benefit considerable numbers of individuals of different species. On the 
other hand, road traffic at night inevitably causes casualties, in particular 
among Lagorchestes, Trichosurus and Isoodon, and, in lesser degree, 
among Bettongia and Zyzomys. I found no evidence of Macropus road 
casualties. 

In my report to the Explorers’ Club of New York, I made the follow¬ 
ing recommendations: 

(a) That West Australian Petroleum Pty. Limited and its officers be 
congratulated on their present attitude to fauna conservation and the com¬ 
pany be asked to carry on this programme as far as is possible and also 
in other areas under their control. 

(b) That any scientist visiting the island should record and report the 
levels of vertebrate fauna to the best of his ability and also make a col¬ 
lection of specified numbers, to literally “farm” the reserve for scientific 
needs. 

(c) That the possibility of live capture of Barrow Island species be 
considered for shipment to other reserves and areas, where the same 
species previously occurred, in an endeavour to re-establish the 
species, e.g. Lagorchestes conspicillcitus, Isoodon auratus and Bettongia 
lesueur to the Montebello Islands where they occurred until recently. The 
placid nature of the island fauna indicates they may be good breeding 
stock for zoos to ensure species perpetuation and conservation. 

MAMMALS 
Family DASYURIDAE 

Antechinus mocdcnnellensis. Fat-tailed Marsupial Mouse 

Although nowhere frequent, this species appears to favour the white 
fore-dune habitat, among Spinifex longifolius and Acacia coriacea. I col¬ 
lected three specimens. One was taken by spotlighting on a high barren 
limestone ridge in the island centre. The other two specimens were both 
obtained in the fore-dune Acacia coriacea thickets. One of the oil com¬ 
pany’s workmen described this species, with its “foxlike face,” from a 
gravel pit near the airstrip about a week before my arrival in April, 1965. 
On the adjacent mainland, the species lives in rocks or termitaria, but no 
trace of it was found in the island termitaria. As the species is rarely 
seen no estimate of its numbers can be given. 

Family PERAMELIDAE 

Isoodon auratus. Barrow Island Bandicoot 

This is the most ubiquitous mammal on the island, appearing at dusk 
and being evident until sunrise. Very inquisitive and active, it is a 
nuisance to the collector because of its. constant springing of traps. One 
night, at 1700 hours, l set 6 cat traps (the live variety) and at 1900 hours 
I released from them 6 Isoodon. At 1930 hours, I released another 6 and 
similarly at 2000, 2030, 2100 and 2130 hours. At 2200 hours only 5 were 
released but 6 again at 2230 hours. In the morning I released 6 Isoodon. 
Thus, the traps had taken in one night 53 Isoodon. of which none would 
have been repeats because the operation was attempted to thin-out their 
numbers around the camp and the captured animals were released at a rub¬ 
bish dump two miles away. From rubbish dump counts and camp counts, 
there may be 1,000+ of this species on the island. 
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They have learned to appreciate soft drinks and beer from cans and 
should an opened can be placed on the ground they will put the forepaws 
on the rim and kick the base of the can until it topples, when the con¬ 
tents are drunk. This kicking is very characteristic of their feeding be¬ 
haviour, no matter what the food item. I have seen them kick steak, dead 
bodies, bread, porridge and even milk in a saucer. Generally the animal is 
smaller and much more reddish in colour than mainland /. auratus, being 
a distinctive subspecies, /. a. barrowensis. 

Family PHALANGERIDAE 

Trichosurus arnhemensis. Northern Brush-tailed Possum 

Not previously recorded on the island. 

Next to Isoodon, all individuals of the species appear most adapted 
to the presence of man. It frequents the camps and rubbish dumps and 
continually causes damage to stores and supplies. On the rubbish tip, where 
food scraps were dumped, as many as 70 possums would feed in a small 
area, packed so closely together that nothing was visible between the 
individuals. They are particularly fond of sweet things and numerous 
tragedies occurred in the earlier days of development when their search 
for jam led them into an open jam tin. The lid would lock under the chin 
and the animal would die a miserable death of thirst and hunger. Gen¬ 
erally gentle, all examples, with occasional exceptions, allowed themselves 
to be handled and examined without undue struggling. Like Isoodon , all 
specimens examined were very fat, with layers of up to 35 mm. of sub¬ 
cutaneous fat. 

Compared with specimens I have collected in Northern Australia 
the Barrow Island Possum is a very distinctive animal, with a short tail, 
short blunt head and ears and a dumpy body. It has quite a strong resem¬ 
blance to the rock-haunting Ringtail, Petropseudes dahli, of Northern 
Australia. Owing to the absence of trees on Barrow Island and an arboreal 
life not being possible, the Possum here has become a rock-frequenting 
creature. I think that the Barrow Island animal is subspecifically separable. 

Family MACROPODIDAE 

Macropus robustus. Barrow Island Euro 

This, the smallest of the Euros (M. r. isabellinus ), is the largest land 
mammal on the island, standing up to 4 ft. 6 in. in height and weighing 
up to 50 lb. It is also the most adversely affected by the developmental 
programme. 

The animals observed and collected were in poor condition being 
bony with little fat and heavily infested with tick. No pouched young 
were observed, but animals at heel were seen. The Euros were nowhere 
numerous and my sightings were much less frequent than those implied 
in the published records of earlier naturalists. I think the population has 
definitely decreased between my first visit in 1964 and the last in 1970, 
and I estimate the present population as 200 -f animals. 

These Euros tend to be solitary in habit, but, in the hot weather, con¬ 
gregate into family groups of 3 or 4. Extremely territorial, on the island 
they readily fight any intruder of the same species and arc vicious in their 
attacks on Hare-Wallabies. A captive, a large buck, obviously regarded 
the camp lawn as his territory and made constant efforts to kick all the 
oilmen who came near. It was eventually sent to the University of West¬ 
ern Australia where he established a pen territory and continued his ag¬ 
gressive behaviour to human visitors, especially towards the female staff. 

Lagorchestes conspicillatus. Spectacled Hare-Wallaby 

This is an animal which appears to have definitely benefitted from 
the increased regrowth vegetation. My population estimate in 1964 was 
200 -f* individuals; that in 1966, 600-}-, but by 1969 the figure would be 
more like 800-f. These numbers are based on actual counts over given 
areas. All collected animals were fat and healthy and groups of up to 
9 animals were observed. It has been suggested that the increased 
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sightings are due to the more frequent roadside feedings and 
the provision of roads giving greater access to the island. 

Despite the apparently healthy population situation, suggested above, 
this species is really quite vulnerable as it needs the tall Triodia clumps 
for shelter. These only grow in the gullies, which are at present much 
used by the oil company for gravel pits. 

When captured, Hare-Wallabies adopt a very fierce mien and growl 
while attempting to bite the captor. Upon release, however, they hop away 
only 3 or 4 yards and resume feeding. A favourite feeding spot is the 
WAPET Base Camp lawns and I have counted 37 individuals feeding 
simultaneously on this area of about 100 yards in length by a width of 20 
feet. 

Petrogole penicilloto. Rock Wallaby 

These were only seen on the cliffs on the western side of the island, 
and, unlike all the other large local fauna, appear to be very wary and shy. 
I estimate there are 500-f- individuals in the multiple cliff colonies which 
extend over some 8 miles of coast and in places go two miles inland. 

Although the animals were in good condition 1 have never seen them 
when they were not apparently going out of moult. Although shy, they 
arc very inquisitive and should one sit quietly near colony sites they will 
suddenly appear. So unobtrusive is their appearance that an observer is 
often not aware of their presence until he moves when the sudden flurry 
of escape becomes apparent. The threat posture of the males is quite dis¬ 
tinctive: forepaws and tail support the weight as the hind feet are brought 
forward and down with a loud thump. During this time the head is. held 
erect. When this is repeated several times, the undulating motion of the 
animal coupled with the belligerent stare is arresting. However, the 
slightest noise from the observer will send the animal bounding up the 
almost sheer rock faces. The island form appears to be P. p. lateralis. 

Bettongia lesueur. Lesueur's Rat-Kangaroo (Boodie Rat) 

Not previously recorded on the island. 

This is probably the animal attributed tentatively but incorrectly to 
the species Lagostrophus fasciatus by Whitlock (1918), based on remains 
found by him in a sea-eagle’s nest. I estimate the population, based on 
sightings, to be 400 4-. 

These animals dig for roots or grubs, but do not appear to make 
burrows as mainland individuals do, although captive specimens, in W.A. 
University yards burrowed readily. Of all the mammal residents on the 
island, I found these Boodics the most unattractive. Not so much in their 
appearance, although the short blunt head is contributory, but in the 
stealthy way individuals would move up to a Possum, or other similar¬ 
sized animal, and then without any apparent reason or provocation pro¬ 
ceed to jump on it and bite and kick it. It is apparently an expression of 
territorial aggression. 

The island form is very different in appearance from the form oc¬ 
curring on Bernier and Dorrc Islands. It is similar to specimens collected 
at Roebuck Bay and is possibly not B. lesueur. 

Family EM BALLON UR1DAE 

Taphozous georgionus. Sheath-tailed Bat 

Not previously recorded on the island. 

These bats occur in some numbers in caves on the west side of the 
island. They tend to form small groups of 3 or 4 animals and, even when 
they are found in larger numbers, as in the large cave near the “Valley of 
the Giants” (Eucalyptus patellaris) they still stay in these small clusters. It 
is quite possible they are nomadic or regular visitors, but I have found 
them in situ on each visit. 

Family VESPERTILIONI DAE 

Eptesicus pumilus. Little Bat 

Not previously recorded on the island 

This bat is probably resident since females were breeding and had 
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well-developed foetuses on January 10, 1967. In one case, a female was 
carrying two young at the breast. They occur in caves and ledges, but 
some specimens were shot at Biggada Creek, hawking at night. 

The probable population strength is unknown and they certainly do 
not occur in the big numbers characteristic of the mainland. I have found 
four colonics, with 7 individuals in three and about 30 in the fourth. 

Family MURIDAE 

Mus musculus. House Mouse 

Not previously recorded from the island. 

In 1965 two specimens, of this introduced rodent were taken by me 
and an intensive trapping and poisoning campaign was immediately in¬ 
stituted. Apparently, this successfully eradicated it as there have been no 
reports of its presence subsequently. 

Unidentified Mouse 

In 1964, a single male mouse, similar in size and colouring to a Mus 
musculus was collected by me on the island in the Fore-dune Zone, 
opposite Double Island. It did not have the notched incisors of M. mus¬ 
culus and it has been sent to Mr. J. Mahoney of Sydney University for 
identification. 

It was a very gentle animal, unlike the usual reactions of M. musculus. 
When I took it from the pit trap, it squealed softly but otherwise made 
no struggle when I held it. 

Rottus rotius. Black Rat 

Although I have not collected this introduced species on Barrow 
Island, it occurs on the Montebello Islands and on Double Island. The 
latter is separated from Barrow Island by about 100 yards of water at low 
tide. The Double Island animals are large and grey with very coarse guard 
hairs, whereas those on the Montcbcllos are much darker and lack the 
coarse hairs. Whitlock (1919) recorded the “common house-rat” on 
Double Island. 

Pseudomys nonus. Barrow Island Mouse 

Not found commonly by me though previous reports suggest it was 
very prevalent. Specimens were collected by spotlight on the camp lawn 
and the others were flushed from Triodia in the daytime. The present 
population is low, I think, but in good seasons this species, like all the 
murids, might build up very quickly. A very gentle rodent I found not at 
all perturbed by handling. The Barrow Island subspecies is P. n. fercul- 
inus. 

Zyzomys argurus. Common Rock Rat. 

Not previously recorded. 

During my surveys, this delicate rat was the most common murid on 
the island, and is preyed on by Bettongia, Isoodon and Trichosurus, as 
well as the reptiles Pscudechis and Varanus. Each visit yields more sight¬ 
ings than the previous ones. My latest population estimate is 1.000 + , but 
murid population fluctuations could alter this figure in a few months. 
They are sometimes active in the late afternoon in sheltered areas of rock 
or Triodia. The species is plentiful on the dry mainland areas from the 
Pilbara to the Kimberley Division, and also occurs in the much wetter 
north Kimberley where I have seen it take to water quite readily. 

Hydromys chrysGgoster. Water Rat 

Not previously recorded on the island. 

This beautiful animal has only been observed by me on beaches and 
in the mangroves fringing the margins of tidal creeks. They take to the 
sea very readily and swim underwater for long distances. Two male in¬ 
dividuals were taken when fighting on the edge of the mangroves; the 
others were trapped in mangroves or rocks at tide level. My estimate of 
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its status is that it is widespread but not plentiful. Perhaps 50 4- could be 
found in the surrounds of the island. Tracks of the species were noted 
at Trimouille Island in the Montebello group, where, as on Barrow, it has 
not previously been recorded. The animals have been seen to feed on dead 
fish, molluscs and Crustacea. The beautiful blue-grey fur is very distinctive 
and differentiates the subspecies H. c. caurinus. 

Family DUGONGIDAE 

Dugong dugon . Dugong. 

Not previously recorded. 

The species was not collected, but bones and sight observations indi¬ 
cate occasional visits to these waters. It was once much more common in 
the area according to the reports of local fishermen. This decline is gene¬ 
ral along the whole of the adjoining mainland coast. The cause is obscure 
as the species is protected and the predation by Aborigines no longer 
takes place. 

Family DELPHINIDAE 

Pseudorco crossidens. False Killer Whale 

Not previously recorded. 

I collected a complete skull of this killer whale on the north-east 
coast. 

Tursiops truncotus. Cowfish 

Not previously recorded. 

I collected one cranium, a mandible and teeth of this dolphin. It is often 
seen in shallow waters. One group of 9, seen in November, 1969, included 
juveniles. 


REPTILES 

Next to mammals, a survey of the reptiles occurring on the island was 
my main interest, as this group of animals had not previously exercised 
the attention of naturalists visiting the island. The identifications and no¬ 
menclature below have been verified by Dr. G. M. Storr ot the Western 
Australian Museum. 


TURTLES 

Family CHELONIIDAE 

Chelonio mydos. Green Turtle 

These turtles were egg-laying during each of my visits and as many as 
50 turtles would be seen on a beach at one time during this process. Speci¬ 
mens examined all carried the turtle barnacle, Chelonohia testuclinciris. 

Eretmochelys imbricota. Hawksbill Turtle 

Small, 2ft.-long turtles, were commonly seen in shallow pools at low 
tide, or swimming in the shallows. 

LIZARDS 

Family GEKKONIDAE 
Heteronotia oynoei (formerly in Heteronata). 

Found in termitaria, caves, Triodia clumps and under old camp rubbish. 
Also on South Double Island. 

Gehyra voriegota. 

In dead Acacia coriacea , caves and termitaria. Also on Hermite Island 
in the Montebellos. It is possible other Gehyra species may be included in 
this series. 

Family PYGOPIDIDAE 

Delma fraseri. 

All my specimens were collected in Triodia where they are very 
plentiful. 
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Lialis burtoni. 

Collected in Triodia tussocks, mostly in dune habitats. 

Family AGAMIDAE 

Amphibolurus coudicinctus. 

The most prevalent and obvious reptile on the island. They were of a 
distinctive colour from mainland individuals. 

A. barbotus minor. Bearded Dragon. 

All were taken from Acacia coriacea areas. One was found swimmin 
in the sea, but whether dropped by a predator or jumped to escape 
Varanus I do not know. 

Physignathus gilberti. Water Dragon. 

Seems to favour mangrove areas, where it is very shy and wary, un¬ 
like the mainland population. 

Also on Hermite Island. 

Family SCINCIDAE 

Omolepido bronchiole gostrostigmo. 

All from Triodia, cxept one found under a limestone slab. 

Ctenotus pontherinus cccellifer. 

Collected from Triodia and Frankenia on barren salt eroded limestone 
outcrops on the west coast. 

C. sp. (affin. grandis). 

In Triodia in sand dune area. 

C. grandis . 

Triodia and sand areas. 

C. lesueurii. 

In Triodia and coastal Spinijex thickets. Also on South Double 
Island. 

C. wotjulum (formerly in Ablepharus). 

In Triodia on sand. Also on Trimouille Island in the Montebellos. 

Sphenomorphus isolepis isolepis 

Specimens were taken under beach litter or in fore-dunes. 

LeristO elegons (formerly in Ablepharus). 

On Triodia in sand. 

L. muelleri (formerly in Ablepharus). 

Collected in a sand dune pit trap among Acacia and Spinifex. 

L. bipes (formerly in Rhodona). 

Taken in pit traps or by burning Triodia. Their tracks arc extremely 
common throughout the island in sandy areas. Also on Hermite Island. 

Prooblepharus reginoe (formerly in Ablepharus). 

In Triodia on sand. 

Morethia toenicpleuro (formerly in Ablepharus). 

On limestone edges of sand dunes, with Triodia and Acacia meeting. 

Cryptooblepharus plagiocephalus (formerly in Ableplwms). 

Taken from rock face, mangrove trunks, caves and termitaria. 

Family VARANIDAE 

Voronus gigonteus. Perentie. 

Wide-ranging over all habitats. Often seen digging for, or eating, 


157 


CO CZ 


turtle eggs on beaches. The biggest recorded on the island weighed 38 lb. 
and measured 6 ft. 4 in. in length (1964). In November, 1969, 9 inch 
juveniles were seen. Barrow Island is the only known offshore occurrence 
of this species, the largest of the Australian representatives. 

SNAKES 

Family TYPHLOPIDAE 

Typhlops diversus 

One taken in 1965 in gravel and Triodici. 

Family BOIDAE 

Liasis childreni. Children's Python 

Four collected, at night, on roads and in termitaria. Also on 
Hermite Island. 

Family ELAP1DAE 

Brachysoma christieonum (formerly in Aspidomorphus). 

One collected at night on road. 

Demansio psommophis reticulata. Whip Snake 

Collected as a road casualty; otherwise rarely seen. 

Pseudechis australis. Mulga Snake 

All were collected on roads at night, except one flushed by burning 
Triodia. All were uniformly small and dark and may prove to be a defi¬ 
nable insular race. 


Family HYDROPHIIDAE 

Aipysurus laevis. Sea Snake 

One speared in 12 ft. of water. 

BIRDS 

No birds were collected but sight observations were made. A com¬ 
plete list of species previously recorded from Barrow Island, numbering 
38, is given by Servcnty and Marshall (1964). The additional 31 observed 
by me arc marked with an asterisk in the following list. 

Thus, 69 species are now known to have occurred on the island. 
Probably less than 20 would be breeding residents however. 

The list follows the order, and uses the vernacular names, in Servcnty 
& Whittell (1967), wherein the scientific names are to be found. 

Wedge-tailed Shearwater.—Several rafts of up to 100 birds were seen 
in transit from island to mainland; individuals or lots up to three around 
the island. 

Wilson Storm-Petrel.—Two seen in transit in November, 1969. 

Lesser Frigate Bird".—Two seen harrying gulls at Biggada Creek. 

Australian Pelican.—30 at Bandicoot Bay. 

Masked Gannet*.—c. 10 seen fishing on west coast. 

Black Cormorant*.—Two with Pied Cormorants on Double Island. 

Pied Cormorant.—A few singly or in pairs around the island, c. 
1,000 on beach at southern tip. 

Reef Heron.—Both colour phases common. 

White-faced Heron*.—One freshly dead bird found on western side. 

Mangrove-Heron.—One only seen, appeared to be the red-backed 
form. 

Black-shouldered Kite*.—Two on low scrub. 

Black-breasted Buzzard*.—Two seen on several occasions. 

Whistling Eagle*.—One bird near landing beach feeding on dead 
Lagorchestes. 

Red-backed Sea-Eagle.—One on east coast. 

White-breasted Sea-Eagle.—Common. 

Spotted Harrier.—At least 6 pairs on island. 

Osprey.—Widespread but not plentiful. 
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Little Falcon".—Recorded on my latest visit. 

Kestrel.—About 30 birds seen; a very pale form. 

Brown Quail* 

Pied Oystcrcatcher.—Flocks up to 20. 

Sooty Oystcrcatcher.—Only in pairs. 

Grey Plover* 

Red-capped Dotterel.—Common on all beaches. 

Whimbrcl.—Identified on the “ti-ti-ti” call. 

Little Whimbrel*.—6 seen on mud flats. 

Large Sand-Dotterel 
Wood Sandpiper* 

Common Sandpiper* 

Little Stint 

Sharp-tailed Sandpiper* 

Australian Pratincole*.—On my latest visit. 

Beach Stone-Curlew. 

Australian Bustard*.—Recorded on my two latest visits, 14 birds in 
June 1970. 

Silver Gull.—Ubiquitous on all beaches. 

Caspian Tern 
Roseate Tern* 

Bridled Tern* 

Lesser Noddy*. — Found dead at light on drilling rig. 

Bar-shouldered Dove 

Galah*.—Two at south end, in mangroves. 

Little Corel la*.—Two at same place as above. 

Black-eared Cuckoo* 

Narrow-billed Bronze Cuckoo*.—Photographed. 

Boobook Owl*.—A very pale bird. 

Sacred Kingfisher.—In mangroves. 

Fork-tailed Swift*.—On my latest visit. 

Welcome Swallow.—A few birds on west coast; very common around 
swimming pool. 

Tree-Martin.—In mangroves. 

Fairy Martin*.—A group of about 80. 

Australian Pipit 

Black-faced Cuckoo-Shrike*.—Four birds in Triodia near camp; a 
juvenile also seen. 

White-winged Triller*.—On my latest visit. 

Spinifcx-bird.—Very common. 

Black-and-white Wren.—Very common. Nesting on my latest visit 
(on young). 

Brown Song-Lark*.—Noted on my latest visit and nesting (on eggs). 
Yellow Silvereye.—Nest with three eggs found on June 8, 1964. 
Singing Honeyeater.—Thinly spread in mangrove and Erythrina. 
Nesting on my latest visit (on eggs). 

Zebra Finch 

Magpie Lark*.—On my latest visit. 

Masked Wood-Swallow*.—Seen feeding fledglings, south end man¬ 
groves in November, 1969. 

White-breasted Wood-Swallow.—About 10 seen. 

Little Crow*.—14 at camp garbage tip. May, 1970. 

FROGS 

Cy clorono cultripes 

On April 17, 1965, following heavy rains which flooded the claypans 
on the southern end of the island, I collected 30 specimens of a frog which 
proved to be juveniles of this species. Though present in great numbers 
at that time, it has not been found on any other of my visits. This is one 
of the common arid-zone frogs on the mainland (Main, 1965). 
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WESTERN AUSTRALIAN MUSEUM. Annual Report 1966-67. Issued 
April, 1969. 

EXCURSIONS 

YUNDURUP DELTA ISLANDS 

Since November 1967 members of the Western Australian Natura¬ 
lists’ Club have been making observations on the fauna and flora on the 
islands of the Murray River delta at Yundurup, mainly on Culecnup 
(or Mill) Island. During the weekend of April 25-27, 1969 an organized 
Club excursion to the area was held, under the leadership of the President, 
Mr. D. R. Reid. A similar excursion was conducted a year later, April 
10-14, 1970. On both occasions Mr. and Mrs. John Oldham made available 
their cottage at Lot 26, Culeenup I., as headquarters of the expeditions. 

So promising was the area regarded for sustained natural history 
observations, in a wide variety of fields, that it was decided to initiate 
moves for a permanent field station there. Accordingly, after preliminary 
inquiries to the Surveyor-General, Mr. John Morgan, the President made 
a formal request on June 9, 1969 to the Lands and Surveys Department for 
a grant of land for the purpose. This was favourably entertained and after 
further correspondence, detailing the Club’s intentions, the Governor in 
Council approved that Lots 8 and 9 on Culeenup Island, being Reserve 
No. 5613, and totalling one acre in area, “should vest in and be held by the 
Western Australian Naturalists’ Club in trust for the purpose of a Field 
Station” (vide Government Gazette, May 8, 1970). 

There are nine river channels and eight islands in the delta of the 
Murray River. Three of the islands have been examined by Club parties— 
Culeenup, Jeegarnyeejip (or Reserve) and Mceyip Is., with most attention 
being paid to the first-named. Mr D. R. Reid specialised in the geomor¬ 
phology of the area. Miss E. Kniep organized the botanical collections and 
Dr. D. L. Serventy collated the bird observations of the various parties. 
Most of the visits have been made in the summer and autumn, with a 
minimum in the winter and spring; no visits at all were made in the import¬ 
ant months of September and October when there is a general flowering 
of the native flora. The following report is a consolidated account of the 
results obtained to date, both of the organized and individual visits to the 
delta, and may be regarded as the first report of the Club’s field station. 

GEOMORPHOLOGY 

Report by D. R. Reid: Yundurup is the only typical delta on the coast, 
and is really a double delta, for both the Serpentine and Murray Rivers 
debouch into Peel Inlet close together. The delta resulted from an accumu- 
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lation of sediments, more than the sea could remove. Deltas are self¬ 
destructive and aerial photographs clearly show relict or “fossil” channels 
of the Murray north and south of the present channel systems at Yundur- 
up. The salt pans on the islands and adjoining mainland are dismembered 
parts of former extensions of Peel Inlet. The islands show interesting 
structures. The relatively high levee banks along their margins were formed 
at periods of high flood level, when the flood waters, spreading out, 
abruptly dropped the coarser parts of their load. 

HYDROLOGY 

In the summer months the delta channels arc filled with sea-water. 
The salinity is reduced and the water becomes brackish in April and May 
when the Murray River starts to run strongly with the onset of the autumn 
rains. In the winter and spring the surface water is fresh, brown and 
opaque. 

The Salt Lake, at the north-western end of Culeenup Island, holds 
water only in the winter months. 

The freshwater swamp, north of the water tower on Lot 31 (Govern¬ 
ment reserve), is also ephemeral, carrying surface water, of shallow depth, 
only between June and October. 

BOTANY 

Owing to the nature of the terrain several plants characteristic of the 
adjoining parts of the coastal plain are absent from the islands. The only 
Eucalyptus is the Flooded Gum (E. rudis), though a closely similar tree, 
at present regarded by botanists as the same species, is under investigation. 
Miss Kniep first drew attention to the fact that it differed from typical 
rudis by the possession of narrower leaves and appeared to start flowering 
earlier. There are no Jarrah, Marri, Christmas Tree or Blackboys, and only 
one Banksia species was found; it had a restricted distribution on Culeenup 
Island. 

The following list, of 66 native and 10 introduced species, covers the 
collections of plants made by members on various visits between July 1968 
and November 1969, and identified at the Western Australian Herbarium. 
The known flowering dates on the islands arc given in brackets. The list 
will be considerably expanded by collections in the spring, when there is a 
general flowering of plants, but hitherto very few visits then have been 
made by members. 

GYMNOSPERMAE 

Cycadaccae 

Macrozamia reidlci (Gaud.) C. A. Gardn. (Zamia Palm). Plentiful on 
Culeenup and Jeegarnyeejip Is. 

Ctipressaceae 

Actinostrobus pyramidalis Miq. (Swamp Cypress). Only one tree 
known to occur, on Jeegarnyeejip I., opposite Lot 33 on Culeenup I. 

ANGIOSPERMAE 

MONOCOTYLEDONEAE 

Hydrocharitaceae 

Halo phi la ovalis (R. Br.) Hook. Stranded on Meeyip I., April. 
Cyperaceae (Sedges) 

Carcx fascicularis Soland et Brott. Belts of this seasonal sedge occur 
intermittently with Juncus maritimus on the margins of the delta chan¬ 
nels, and are green in the spring and summer, but die back and are 
dry and brown in the autumn and winter. 

Gahnia trijida Labill. Culeenup and Jeegarnyeejip Is. 

Lepidospernui longitudinalc Labill. Culeenup I. 

Scirpus nodosus Rottb. Culeenup 1. 

Schoenus calustachyus (R. Br.) Poir. Culeenup I. 

Schoenus fascicularis Nees. Culeenup 1. 
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Restionaceae 

Leptocarpus cocingiistcitatiis Nees. Culeenup I. 

Leptocarpus aristatus R. Br. ( $ inflorescence in April). Tussocks 
near the Salt Lake on Culeenup I. 

Liliaceae 

Arthropodium capillipes Endl. (April). Culeenup and Jeegarnyeejip Is. 
Chaniaescilla corymbosci (R. Br.) F. Muell. (Blue Squill; August). 
Culeenup I. 

Coryhotheca micrantha (Lindl.) Macbride. (April). Culeenup I. 
Lomandra suaveolens (Endl.) Ewart. (Mat Rush; April). Culeenup I. 
Juncaceae (Rushes) 

Juncus mciritimus Lam. (Shore Rush). Fringing the banks of the delta 
channels, Culeenup and Jeegarnyeejip Is. 

Juncus pallidus R. Br. (Giant Rush). Jeegarnyeejip and Mecyip Is. 
Amaryllldaccae 

Anigosanthos viridis Endl. (Green Kangaroo Paw; September). Cule¬ 
enup I. 

Conostylis aetdeata R. Br. (Cotton-heads; August). Culeenup and Jee¬ 
garnyeejip Is. 

Iridaceae 

Patersonia occidentalis R. Br. (Native Iris, Fish Flower; October, 
November). Culeenup and Jeegarnyeejip Is. 

Orchidaceae 

Caladenia deformis R. Br. (Blue Fairy; July, August). Culeenup I. 
Caladenia flava R. Br. (Cowslip; July, August). Culeenup I. 

DICOTYLEDONEAE 

Casuarinaceae 

Casuarina obesa Miq. (= glauca auett.). (Swamp Oak). Fringing the 
delta channels. 

Proteaceac 

Banksia littoralis R. Br. (Swamp Banksia; April, May). Isolated groves 
on Culeenup I. 

Conospermum triplinervium R. Br. (Smoke Bush). Culeenup I. 
Hakea prostrata R. Br. Culeenup and Jeegarnyeejip Is. 

Hake a varia R. Br. (Variable-leaved Hakea). Culeenup and Jeegarn¬ 
yeejip Is. 

Santalaceae 

Exocarpos sparteus R. Br. (Broom Ballart). Culeenup and Jeegarnyee- 
jip Is. 

Loranthaceae 

Lysiana casuarinae (Miq.) Tiegh. (Sheoak Mistletoe; April). Parasitic 
on Casuarina obesa, Culeenup I. 

Chenopodiaceae 

Arthrocnenuun bidens Nees. Salt Lake, Culeenup I. 

Arthrocnemum halocnemoides Nees, var. halocnemoides. (Shrubby 
Glasswort). Salt Lake, Culeenup I. 

Arthrocnemum halocnemoides Nees, var. pergranulatum Black. Jee¬ 
garnyeejip I. 

Arthrocnemum sp. (undescribed). Salt Lake Culeenup I. 

A triplex hypoleuca Nees. Meeyip I. 

A triplex pa tula L. Meeyip I. 

Rhagodia parabolica R. Br. (Mealy Saltbush; April). Culeenup and 
Jeegarnyeejip Is. 

Salicornia quinqueflora Ung.-Sternb. Salt Lake, Culeenup I. 

Amarantaceae 

Alternanthera nodiflora R. Br. (Joyweed; April). Culeenup I., by Old 
Mill. 

Aizoaceac 

Carpobrotus aequilaterus (Haw.) N.E.Br. (Pigface). Culeenup and 
Jeegarnyeejip Is. 

Tetragonia decumbens Mill. Meeyip I. 
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Lauraceae 

Cassytha racemosa Nees. (Native Dodder). Culeenup and Jeegarn- 
yeejip Is. 

Cruciferae 

Cakile maritima Scop. (Sea Rocket; April). Meeyip I. 

Mimosaceae 

Acacia cyanophylla Lindl. (Orange Wattle). Culeenup and Jeegarn- 
yeejip Is. 

Acacia pulchella R.Br. (Prickly Moses). Culeenup and Jeegarnyeejip 
Is. 

Papilionaceae 

Dillwynia dillwynioides (Meissn.) Druce. (Orange flowers., July, Aug¬ 
ust). Culeenup I. 

Gompholobium tomentosum Labill. Culeenup I. 

Hardenbergia comptoniana Benth. (Wild Sarsaparilla, Native Wistaria; 
July, August). Culeenup and Jeegarnyeejip Is. 

Jacksonia furcellata (Bonpl.) D.C. (Stinkwood; April). Culeenup and 
Jeegarnyeejip Is. 

Jacksonia sternbergiana Hueg. (Stinkwood; April, June, July). Culee¬ 
nup and Jeegarnyeejip Is. 

Viniinaria denudata Sm. (Golden Spray; November). Culeenup I. 
Sapindaceae 

Dodonaea attenuate A. Cunn. (Native Hop). Jeegarnyeejip I. 

Frankeniaceae 

Frankenia pauciflora R.Br. (Common Sea Heath; April). Culeenup 
I. by Salt Lake. 

IVIyrtaceae 

Eucalyptus rudis Endl. (Flooded Gum; August). Culeenup and Jee- 
garnyccjip Is. 

Kunzea ericifolia Reichb. (Spearwood; November). Culeenup and Jee¬ 
garnyeejip Is. 

Melaleuca hamulosa Turcz. Culeenup I. (near Salt Lake), Meeyip I. 
Melaleuca incana R.Br. (Grey Honey-Myrtle; June). Culeenup and 
Jeegarnyeejip Is., in the ephemeral freshwater swamps. 

Melaleuca rhaphiophylla Schau. (Swamp Paper-bark). One of the big¬ 
ger trees on the margins of the delta channels and in damp places on 
all the islands. 

Epacridaceac 

Brachyloma preissii Sond. Jeegarnyeejip I. 

Primulaceae 

Samolus repens (Forst.) Pers. (November). Culeenup I. 

Solanaceae 

Anthocercis littorea Labill. (Yellow Tail-flower; April, June, July, 
August). Culeenup I. 

Myoporaceae 

Myoporuni oppositifolium R.Br. (April). Culeenup I. 

JLobeliaceac 

Lobelia anceps Thunb. (April). Culeenup I. 

Goodeniaceae 

Dampiera trigona de Vriese. (July, August). Culeenup I. 

Goodenia filifonnis R.Br. (April). Culeenup I. 

Compositae 

Waitzia citrina (Benth.) Steetz. (Yellow Everlasting; October, Nov¬ 
ember). Culeenup and Jeegarnyeejip Is. 

Introduced Plants 

MONOCOTYLEDONEAE 

Iridaceae 

Watsonia ?leipoldtii L. Bolus. (Watsonia). Dense stands on parts of 
Culeenup and Jeegarnyeejip Is., near the river channels. Aerial 
parts die off during the summer. 
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DICOTYLEDONEAE 

Chcnopodiaceae 

Chenopodium murale L. (Goosefoot). Culeenup I. 

Papilionaccae 

Melilotus indica (L.) All. (King Island Mclilot) Culeenup I., near Old 

Mill. 

Apiaceae 

Eryngium pinnatijidum Bunge. (Blue Devil). Jeegarnyeejip 1. 

Scrophulariaceae 

PerentuceUia viscosa (L.) Caruel. (Sticky Bartsia; April). Jeegarnyeejip 

I. 

Asteraceae 

Aster subulatus Michx. (Bushy Starwort; April). Culeenup I. 

Arctotheca calendula (L.) Levyns. (Capewccd). Culeenup 1. 

Hypochoeris radicata L. (Flatweed Dandelion). Culeenup I. 

Inula graveolens (L.) Desf. (Stinkwort; April). Culeenup and Jeegarn¬ 
yeejip Is. 

Sea-weeds 

On the strand at Mecyip I., the following two species of Brown Sea¬ 
weeds were collected in April: Cystophora uvifera (Ag.) J. Ag., and 
Cystoseira abrotanifolia Ag. 

BIRDS 

The following 74 species have been recorded on Culeenup I. and its 
vicinity between November 1967 and April 1970 by the following observ¬ 
ers: Max Bailey, John Dell, Brian Hutchison, Ian Edgar, A. G. Mathews, 
L. Milhinch, D.R. Reid, L. E. Sedgwick and D. L. Serventy: 

Pelican, Pelecanus conspicillatus. —Up to 15-20 birds may be seen in 
the channels and in larger numbers on sand flats at the entrance to Peel 
Inlet. 

Black Cormorant, Phalacrocorax carbo. —A few birds constantly seen 
flying over Culeenup I., individuals with white flank patches in April. 

Little Black Cormorant, P. sulcirostris. —Seen throughout the year, and 
flights pass over the islands in the evening to roosting sites. Occasionally 
large flocks over the shallows in adjoining parts of Peel Inlet. 

Pied Cormorant, P. varius. —A few individuals roosting on sandbanks 
at mouth of delta. 

Little Pied Cormorant, P. melanoleucos. —Seen throughout the year; 
in the evenings large flocks flying to roosts upstream from Peel Inlet. 

Australian Darter, Anhinga rufa. —A few birds seen throughout the 
year in the channels. 

White Egret, Egretta alba. —Odd birds throughout the year in fringe 
vegetation in river channels. 

White-faced Heron, Ardea novae-hollandiae. —An occasional bird to 
be seen at most times of the year. 

Nankeen Night-Heron, Nycticorax caledonicus. —Immature and adult 
birds occasionally seen in bank vegetation; heard calling at night. 

Straw-necked Ibis, Threskiornis spinicollis. —A flock of c. 40 flew 
over Culeenup I. in July (1968). 

Mountain Duck, Tadorna tadornoidcs. —9 individuals on sandbanks 
off delta in April 1969. 

Black Duck, Anas superciliosa. —A few birds in river channels; 13 on 
Salt Lake in April 1969. 

Grey Teal, A gibberifrans. —A few near river banks and on delta 
banks (January, April). 

Musk Duck, Biziura lobata. —One in river channel, January 1968. 

Whistling Eagle, Haliastur sphenurus .—Occasionally seen circling 
overhead, April, May. 

Osprey, Pandion haliaetus. —Once in Peel Inlet, off Culeenup I., April 
1969. 

Dusky Moorhen, Gallinula tenebrosa. —An occasional bird encounter¬ 
ed in the channels and fringe vegetation, January—May. 
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Western Swamp-hen, Porphyrio porphyrio. —A few individuals in 
fringe vegetation along channel banks, January—April. 

Coot, Fulica atra. —An occasional individual in river channels, April 
and May. 

Red-capped Dotterel, Chciradrius alexandrinus. —On sandbanks off 
delta islands, April. 

Bar-tailed Godwit, Limosa lapponica. —c. 50-60 birds on sand banks 
off Culeenup 1., April 1970. 

Common Sandpiper, Tringa hypoleucos. — Single birds on channel 
banks, January. 

Greenshank, T. ncbidaria. —Heard calling over Culeenup I., and seen 
in river channels and delta flats, January—May. 

Red-necked Stint, Erolia ruficollis. —On the Salt Lake and delta flats. 

White-headed Stilt, Hinumtopus himantopus. —A flock of c. 50 on 
della sandbanks, April 1969. 

Avocet, Recnrvirostra novaehollcuidiae. —On delta sandbanks, up to 
40; April, August. 

Silver Gull, Lams novaehollcuidiae. —A few birds throughout the year 
in river channels. 

Marsh Tern, Chlidonias hybrida. —c. 50 in Peel Inlet off Culeenup 
I., April 1969, and c. 100 in April 1970. 

Caspian Tern, ffydroprogne caspia. —A few birds occasionally fly 
along river channels and over adjoining flats off delta. 

Crested Tern, Sterna bergii. —A few occasionally fly up and down the 
channels. 

Fairv Tern, S. nereis. —A few birds on sand banks off Culeenup 1., 
April 1969. 

Common Bronzewing, Pimps chalcoptcra .—One individual flushed on 
Jeegarnycejip I., April (1969 and 1970). 

Purple-crowned Lorikeet, Glossopsitta porphyrocephala. —A small 

flock passed over Culeenup I., January 1968. 

White-tailed Black Cockatoo, Calyptorhynchus baudini. —Heard call¬ 
ing on Culeenup L, in pine trees. May 1968. 

King Parrot, Purpureiceplialiis spitritts. —Noted on Culeenup 1., be¬ 
tween April and June (1968, 1969 and 1970). 

Twentyeight Parrot, Barnardius zonarius. —A few on Culeenup and 
Jeegarnycejip Is. between April and July (1968, 1969 and 1970). 

Golden Bronze Cuckoo, Chrysococcyx plagosns. —Heard calling on 
Culeenup I., January 1968 and August 1969. 

Fan-tailed Cuckoo, Cacomantis flabelliformis. —Birds trilling fairly 
persistently on Culeenup I. between April and August (1968, 1969 and 
1970). 

Tawny Frogmouth, Podargtis strigoides. —One seen hunting at dawn, 
Culeenup I., April 1970. 

Kookaburra, Dacelo gigas. —Heard and seen occasionally. 

Sacred Kingfisher, Halcyon sanctus. —Odd individuals seen and heard 
on Culeenup I. between November and January (1967, 1968 and 1969). 

Rainbow-bird, Merops ornatus. —Passing over Culeenup I. in January 
(1968, 1969). 

Welcome Swallow, Hirnndo neoxena. —Throughout the year, in small 
numbers, hunting over river channels. 

Tree-Martin, Petrochelidon nigricans. —A few circling overhead, April 
—May and in August. 

Australian Pipit, Anthus novaeseelandiae. —Sometimes seen flying over 
islands. 

Black-faced Cuckoo-Shrike, Coracina novaehollandiae. —One or two 
at most times of the year. 

Little Grass-bird, Megalurus gramineus. —Once heard calling in sam¬ 
phires by the Old Mill, Culeenup I., November 1967. 

Banded Blue Wren, Malurus splendens. —Regularly present on Culeen¬ 
up I., several separate groups. Also on Jeegarnyeejip and Meeyip Is. 

Western Warbler, Gerygone fusca. —May be heard singing at any time 
of the year. 
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Broad-tailed Thornhill, Acanthiza apicalis. —The common thornbill of 
the islands, met with throughout the year, usually in pairs. 

Western Thornbill, A. inornata. —Recorded once on Culeenup I., 
January 1968. 

Yellow-tailed Thornbill, A. chrysorrhoa. —Noted in January and in 
flocks in April and May. 

Spotted Scrub-Wren, Sericornis niaculcitus .—In the dense thickets by 
the Salt Lake, Culeenup I., and also on Jccgarnyeejip I. 

White-fronted Chat, Epthianura albifrons. —A few noted on Meeyip 
1., April 1970. 

Scarlet Robin, Petroica multicolor. —Regularly seen or heard, Culee¬ 
nup and Jeegarnyecjip Is. 

Grey Fantail, Rhipiclura fttliginosa. —Heard or seen throughout the 
year on Culeenup and Jeegarnyecjip Is. 

Willy Wagtail, R. leucophrys. —One or two birds may usually be en¬ 
countered at any time of the year on Culeenup and Jeegarnyecjip Is.; but 
less consistently than the previous species. 

Restless Flycatcher, Seisura inquieta. —One noted Culeenup I., April 
1970. 

Golden Whistler, Pachycephala pectoralis. —Occasionally seen, Jan¬ 
uary to May, particularly in the dense thickets near the Salt Lake, Culeen¬ 
up I. 

Rufous Whistler, P. rujiventris. —Seen or heard singing throughout 
the year. 

Western Shrike-Thrush, Colluncincla rujiventris. —Heard singing, 
April, May. 

Black-capped Sittella, Neositta pileata. —A flock encountered once on 
Culeenup L. May 1969. 

Mistletoe-bird, Dicaeum liirundinaceum. —Seen or heard calling fre¬ 
quently in the summer and autumn. 

Red-tipped Diamond-bird, Pcirdalotus substriatus .—Heard calling at 
irregular intervals. 

Western Silvereye, Zosterops gouldi. —Frequently seen or heard; also 
noted on Jccgarnyeejip and Meeyip Is. 

Brown Honcyeater, Lichmera indistincta. —Generally present; the 
song is very conspicuous among the bird sounds between August and 
November. 

Singing Honeyeater, Meliphaga virescens. —Noted at the North Yun- 
durup boat landing, at the Old Mill, and on Lot 26, but not common. 

New Holland Honcyeater, Phylidonyris novciehollandiae. —A party 
once noted on Culeenup I. in April 1969. Seen on Jeegarnyecjip I., April 
1970 and past season’s nest found. 

Red Wattle-bird, Anthochaera carunculata. —Heard on Culeenup I. 
at most times of the year. 

Magpie-Lark, Grallina cyanoleuca. —Birds seen occasionally, January, 
April, May, June, November. 

Dusky Wood-Swallow, Artamus cyanopterus .—Parties occasionally 
fly over Culeenup L, April, May. 

Grey Butcher-bird, Cracticus torquatus. —Singing at most times of the 

year. 

Western Magpie, Gymnorhina dorsalis. —Resident on Culeenup L, not 
known how many territorial groups exist; one uses the water tower on Lot 
31 as a singing station. 

Raven, Corvus coronoides. —Noted all the year round. 

REPTILES 

No special studies have been undertaken, but the following species 
have been recorded so far: 

Tortoises 

Long-necked Tortoise, Chelodina oblonga. —One seen in Jeegarnyeejip 
Branch in January 1968. 
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Snakes 

Dugite, Demansia nuchalis .—Occasionally recorded by island residents; 
one was killed on Culeenup I. in November 1969. 

Lizards 

Jew Lizard, Amphiboliirus barbatus .—One seen on Culeenup I. on 
August 27, 1969. 

King’s Skink, Egernia kingii .—One collected on Culeenup I. from a 
hole in the floor of a cottage on Lot 26 on April 12, 1970. 

New Holland Skink, Leiolepisma trilineatiim .—One specimen collect¬ 
ed on Culeenup I. by John Dell in April 1970 and seen on Jeegarnyeejip 
I. among litter on levee banks near the samphire flat. 

Tree Skink, Ablepharus boutonii .—One collected on Culeenup I. near 
Lot 26 in April 1970; juvenile seen on trunk of a Flooded Gum (J. Dell). 

INVERTEBRATES 

Insects 

The ants have been most studied. On May 22, 1969, Mr. Athol 

Douglas of the W.A. Museum, made an initial survey of the bull-ants 
(Myrmecia) on Culeenup and Jeegarnyeejip Is. On the latter Myrmecia 
vindex was very plentiful, and at one place, within an area of 12 ft. by 
7 ft., 11 nests were found on a levee bank close to the water. This was the 
highest concentration of nests of this species he had ever encountered. 
Two nests of M. nigriscapa were also found on this island. Culeenup 1. 
was examined in more detail during the April 1970 visit. M. vindex was 
again found to be very common, the nest concentrations being greater 
than is usually found on the mainland. All were on levee banks, but those 
on the lower slopes were built up high, like volcanoes. A second Myrmecia 
species, of the arnoldi/nigriceps group, with debris, including rabbit dung, 
on the mound, also occurred. Other ant species noted included: Jridomyr- 
mex purpureas, Rhytidoponera convexa, Campanotus claripes (which had 
taken over a mound of the termite, Coptotermes), C. nigriceps and a species 
of Melophorus. 

Two earth-dwelling termite species were found on Culeenup I.: 
Coptotermes acinaciformis and Nasutitermes exitiosus. 

“Spitfire” caterpillars of the notodontid moth, Antimima cryptica, 
were plentiful on both Culeenup and Jeegarnyeejip Is., in April 1970 on 
Jacksonia furcellata , to which host plant they were almost entirely re¬ 
stricted. On Culeenup I. the Cabbage White Butterfly (Pieris rapae) was 
seen. 

Several males of the Feather-horned Beetle, Rhipidocera femoralis, 
were flying around in a Viminaria denudata thicket on Culeenup I. in April 
1970. 

Fresh-water Crustacea 

Remains of the Koonac, Cherax preissi, were frequent in sub-swampy 
places on Culeenup and Jeegarnyeejip Is. 

Mollusca 

The gastropod, Coxiella glabra (see Macpherson, IV. A list. Nat., 5, 
1957: 199) was exceedingly abundant in wind-rows on the margins of the 
Salt Lake on Culeenup I. (collected on April 12, 1970, when the lake was 
dry). This represents an extension of range for the species and is the first 
time it has been found on the Swan Coastal Plain. 

A number of aestivating juvenile specimens of a species of Austrosuc- 
cinea were found by Miss V. M. Bristowe under the bark of a fallen 
Flooded Gum in a sub-swampy part of Culeenup 1. on April 11, 1970. 

The mollusca were identified by Mr. G. W. Kendrick, of the W.A. 
Museum. 

—D. L. S. 
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OBITUARY 

C. A. GARDNER, M.B.E. 

Mr. Charles Austin Gardner, recently retired Government Botanist, 
and one of the foundation members of this Club in 1924, died at the 
Home of Peace, Subiaco, on February 24, 1970. He was stricken with 
Parkinson's Disease in November the previous year and entered Sir 
Charles Gairdner Hospital. Prior to that he was still at work on various 
botanical projects, though his friends had noted he was failing some 
two years previously. 

Mr. Gardner was born in Lancaster, England, on January 6, 1896. 
He had distinguished forebears. A family tree in the possession of his 
sister, Miss Louise Gardner, shows a branch descended from the de 
Clyfton family in William II's time. One member, John Southworth 
(1592-1654), one of the English Catholic martyrs, afterwards beatified, 
was executed at Tyburn. On his mother's side he was related to the 
well-known naturalist, Charles Watcrton (1782-1865), of Walton Hall, 
near Wakefield, Yorkshire. Waterton, author of Wanderings in South 
America (1825), has been described as “one of England’s great eccen¬ 
trics’' and “also one of her finest naturalists,” and is credited with found¬ 
ing Britain's first nature reserve (see Animals , 2 (17), October 1963: 
458; Country-Side , 20 (10), Summer number 1967: 433). 

Charles Gardner's father, George William Gardner, sold the family 
farming property near the Crook of Lune (the River Lune flowed through 
it) when planning to emigrate to Australia and farm there. The family 
sailed from Liverpool in the White Star liner Medic on October 21, 1909, 
and arrived at Albany, via Cape Town, on November 27. They spent 
some months in Perth whilst the father travelled around the country 
inspecting land propositions. Eventually they settled on virgin country 
at Yorkrakine, 11 miles north of Bungulla on the eastern railway. There 
was sandplain on the property with a wealth of wildflowcrs. It can be 
imagined how stimulating the environment would have been to the youth¬ 
ful Charles. For already in England he had made botany his hobby and 
had started a herbarium at the age of 10 or 12 years. 

His initiation into formal botany began after he joined the staff 
of the National Bank as a youth. He was encouraged in his botanical 
pursuits by Mrs. E. H. Pelloe, an influential amateur botanist of the 
day and in whose valuable Wild Flowers of Western Australia , published 
in 1921. the name “Yorkrakine” appears frequently, attesting to young 
Gardner’s help with locality records for her book. He also supplied one 
illustration, supplementing hers, the precursor of a notable feature of 
his own published work to be. His interest in art was developed by 
studies under the well-known Perth art master, J. W. Linton, and he 
painted with C. S. Bardwell-Clarke. At the Perth Royal Show of 1916 
he won a prize with a flower painting. 

The manner in which Gardner entered professional botany may be 
described in the words of Professor D. A. Herbert, of Brisbane, then 
Economic Botanist and Plant Pathologist with the Department of Agri¬ 
culture, Perth. In a recent letter Professor Herbert wrote: 

“In 1919 I used to visit the Museum library regularly in the weekends, 
and before long noticed that another regular visitor, a shy young man 
in a light grey suit, was engaged in the terrific task of transcribing the 
descriptions* of the Western Australian plants in Bentham’s Flora A us - 
traliensis, and had already finished either two or three volumes. He was 
Charles Austin Gardner. He had already built up a sizeable collection of 
herbarium specimens, and told me that Mrs. Emily Pelloe had given 
him a great deal of help in their preliminary identification. Mrs. Pelloe 
had from the time she planned her book frequently visited me at the 
Government Herbarium (then attached to the Government Analyst’s 
department in Wellington Street) and I offered Mr. Gardner the use of 
our collections and the small but comprehensive library. He was obvi- 

* actually copying the keys, vide R. D. Royce. 
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ously a young man with a great botanical future ahead of him, and 
when he told me he wished to take this type of work up for his career, 
I tried to get him appointed to the staff. At that time I was doing the 
work of Economic Botanist and Plant Pathologist single-handed, and 
though Plant Pathology was certainly not in his line, his help in the 
identification of forestry specimens that were pouring in from Mr. 
Lane-Poole’s department would have been of great value. This was, 
however, not approved and when I told Mr. Lane-Poole he very prompt¬ 
ly had him appointed as Forests Department Collector.” 

Gardner joined the Forests Department in 1920, under its distinguish¬ 
ed Conservator, C. E. Lane-Poole. Early the following year an event 
took place which had a momentous influence on his career and thrust 
him into botanical notice. An expedition to the Northern Kimberley was 
being organized, led by Surveyor W. R. Easton. The Surveyor-General 
(H. S. King) suggested the desirability of a botanist being included in 
the party and the Forests Department was approached. Gardner’s services 
were made available and he was in the field with the expedition from 
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April to October, 1921. Though fire at the camp at the end of the first 
month destroyed over 100 sets of specimens he was able to prepare a 
notable report, his first major paper, issued in 1923 as Forests Bulletin 
No. 32. It carried the unpretentious title of “Botanical Notes, Kimberley 
Division of Western Australia,” but is a substantial treatise of 105 pages, 
describing 20 new species, a number of new varieties and adding a 
hitherto unrecorded family to the flora of Western Australia. Useful 
ecological data, including the extent of deciduousness in the northern 
flora, with accounts of the various plant formations, were illustrated by 
photographs and nine of his characteristic black-and-white drawings. 

In 1924 he transferred to the Department of Agriculture, commenc¬ 
ing duty on July 1 as Assistant to the then Economic Botanist and Plant 
Pathologist, W. M. Came. In July, 1926 he became the Assistant Botanist 
and Plant Pathologist, and when Mr. Carne resigned in 1928 to join 
the C.S.I.R., the post was divided. Plant Pathology was taken over by 
Mr. H. A. Pittman, and, on January 1, 1929, Gardner was appointed 
Government Botanist and Curator of the W.A. Herbarium. He held this 
post until he reached the statutory retiring age in 1960. Incidentally, 
though the title of “Government Botanist” was popularly applied to 
several persons from James Drummond onwards, there were really only 
two who were officially designated as such. The first was Dr. Alexander 
Morrison, who was Government Botanist in the late 90’s and the early 
years of the present century. But he was a medical man engaged in pri¬ 
vate practice, so must have held the appointment in an honorary capacity. 
Gardner was the only person who held the title as a full-time professional 
officer in the State service. The other chief botanists were officially titled 
Economic Botanists and Plant Pathologists, or, in the case of Mr. Gard¬ 
ner's successor, Mr. R. D. Royce, Officer-in-Charge of the Botanical 
Branch. One must regret that the title of Government Botanist has not 
been retained. 

During his 40 years service as a botanist with the Government, Gard¬ 
ner travelled widely over the State, collecting and recording. He continued 
this work privately after retirement. He was particularly keen on tracing 
the routes of former botanists, especially James Drummond, as indicated 
in his article, “The Botany of the Hill River District” (W. Aust. Nat., 
1(1), 1947; 1-6). Between 1923 and 1962 his bibliography included some 
320 items, most appearing in the first decade 0 . He described eight new 
genera of plants and some 200 new species. One of the most striking of 
these perhaps, was Pilostyles hamiltonii, described in 1948, the first 
member of the Rafflesiaceae (hitherto known only from the New and Old 
World tropics) to be recorded from Australia. It is still only known from 
South-Western Australia where it is a parasite on the genus 
Daviexia a member of the Papilionaceae (sec G. G. Smith, W. Aust. 
Nat., 3 (2), 1951: 21-24). Professor Herbert comments: “His earlier plant 
descriptions in Latin were dependent on the help of a Roman Catholic 
priest friend, and were in a somewhat better form than the formalized 
and skeletal language of most systematists.” This friend was Father Wil¬ 
liam Gimenez, of the Benedictine Monastery at New Norcia. 

Intimately linked with his taxonomic work was his interest in plant 
distribution, which stemmed from his first Kimberley expedition. He made 
this the subject of his presidential address to the Royal Society of Western 
Australia in 1942, and in his article on the vegetation of Western Aust¬ 
ralia in the collective work, Biogeography and Ecology in Australia (The 
Hague, 1959). A provocative paper, “The Fire Factor in Relation to the 
Vegetation of Western Australia”, W. Aust. Nat., 5 (7), 1957: 166-173, 
provided evidence that bushfires were a natural phenomenon in the sand- 
plain and mallee formations, and probably the jarrah forest, and that the 
plant elements in them were fire tolerant, even pyrophilous. 

His ultimate publishing objective was a Flora of Western Australia. 
To that end he compiled a systematic census of the local plants, Enume - 

* A complete list of these publications is held at the Western Australian Her¬ 
barium, the State Library, University Botany Department, and the Royal Botanic 
Gardens, Melbourne. 
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ra ti 0 Plantarum Australiae Occidentals, published by the Government 
Printer in three parts in 1930-31. However the definitive Flora was slow 
in getting under way. The first volume, on the grasses, appeared belatedly 
in 1952, and though much ground-work for the others was laid, there were 
no more volumes in this series. However a joint work with Dr. H. W. 
Bennetts on the poison plants appeared in 1956, and prior to his death he 
was working on books on the genera Banksia and Eucalyptus. Earlier, in 
the Australian Forestry Journal between 1923 and 1924, he published a 
series of articles on the forest formations of Western Australia, and one 
of his finishing bulletins for the Forests Department (No. 34, 1924), in 
collaboration with the then Conservator, S. L. Kessell, was a key to the 
eucalypts of Western Australia. Much later, a series of articles on 110 
species of Eucalyptus, published in the Journal of Agriculture between 
1952 and 1966, under the title of “Trees of Western Australia,” and lav¬ 
ishly illustrated by his incomparable drawings, were reprinted as depart¬ 
mental bulletins. As a title-page index has been issued for them they may 
be bound by their owners as a very attractive and useful reference book. 

In the field of more popular writing he contributed between 1929 
and 1937 a lengthy series of articles on trees and wildflowcrs to Our 
Rural Magazine, a publication of the Education Department. Between 
1933 and 1935 the Western Mail, a weekly published by West Australian 
Newspapers Ltd., and now unfortunately defunct, issued a series of 130 
loose leaf supplements of Western Australian wildflowcrs in colour, from 
paintings done by Edgar Dell, with a brief text by Charles Gardner. These 
were published by the firm in book form. Flowers of Western Australia, 
in 1935. Later the same year this was superseded by the more extensive 
West Australian Wild flowers, text by Gardner and the colour plates by 
Dell, which went through eight editions until 1951. In 1959 this book was 
replaced by West Australian Newspapers by the more elaborate Wild flow¬ 
ers of Western Australia, with an expanded text by Gardner, and Dell’s 
beautiful plates supplemented by colour photographs taken by Gardner. 
When colour photography came in Gardner took it up with enthusiasm 
and thoroughness. With appropriate backgrounds he photographed an ex¬ 
tensive scries of native plants and this great collection was used not only 
for publication but to illustrate public lectures. 

Apart from natural history bodies he took up lecturing to other types 
of organisations on an increasing scale. These included the National Trust, 
the Tree Society, Wildflower Growers’ Society, Rotary Clubs, Shire Coun¬ 
cils, University colleges and other groups. Whilst straight botanical sub¬ 
jects were the main theme he emphasised the need for more effective con¬ 
servation of the State’s flora. In fact he had been crusading with zeal in 
the cause of conservation since his earliest days as a professional botanist. 

He was unceasing in his advocacy of large reserves in the various 
major habitats of the State. Contrary to the views of the majority of 
contemporary naturalists he had little sympathy, therefore, for the cre¬ 
ation of small reserves and very little for the preservation of road verges, 
reckoning that these were not viable and pre-occupation with them dis¬ 
tracted energies from the main issue—the campaign for big reservations. 
In this his persistency was successful, though subsequent unsympathetic 
Governments reduced the area of some of them. Mainly through his own 
efforts he was instrumental in persuading the Government to proclaim the 
following five extensive flora reserves, (1) at the lower Murchison River; 
(2) the Hill River Reserve (Mt. Lesucur); (3) the reserve south of South¬ 
ern Cross (Lake Cronin); (4) Gairdner River to the Hamersley River 
(including the Barrens); and (5) Cape Arid and Israelite Bay. After his 
retirement he was more forceful in his public comments on conservation 
issues and criticism on the misuse of lands in the pastoral areas through 
over-grazing. 

He disapproved of the proposal to have the Botanic Garden in 
King’s Park, supporting the opinions of the British botanists. Sir Edward 
Salisbury and Sir Arthur Hill, that it should be located in Bold Park. 

Apart from his routine official duties in the State service, he went 
to England in 1937 as the first Australian botanical liaison officer. 
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stationed at the Kew Gardens Herbarium. Between 1924 and 1962 he 
delivered courses of lectures in plant geography and systematic botany 
in the Faculty of Agriculture of the University of Western Australia. In 
the rural programmes of the Australian Broadcasting Commission he gave 
numerous radio talks on botanical subjects. With the growth in popularity 
of organized wildflower tours in the State, in recent years, he was engaged 
two or three times each year as a botanical guide and lecturer by the 
Midland Railway Company of W.A., and latterly by the W.A. Govern¬ 
ment Railways, on wildflower tours in the Geraldton and Murchison 
areas. He was a member of the National Parks Board and, after Dr. 
J. S. Beard became Director of King’s Park, was, for a period. Honorary 
Consulting Botanist to the King’s Park Board. 

He played an active role in local natural history and scientific 
societies. He was for a long period on the council of the Royal Society 
of Western Australia, serving as president in 1941-42. In 1924 he was 
one of the 19 foundation members of the Western Australian Natura¬ 
lists’ Club, and in 1926 became its second Honorary Secretary. He re¬ 
vised the scheme of Club circulars in a format which was standard for 
several years, and in 1925 was active in staging the Club’s participation 
in the annual Wildflower Exibition and which was a feature of Perth’s 
annual events. Afterwards the Club held its own exhibitions (see IV. A list. 
Nat., 9 (6), 1964: 129, 133). 

Gardner showed little interest in international or interstate scientific 
congresses, such as A.N.Z.A.A.S. He declined an invitation to become 
president of the botany section of the Association for the Auckland 
meeting in January 1937 (“regretting that, owing to the time which such 
a visit would occupy at the busy season of the year, he was obliged to 
refuse’’). He did, however, participate in the second Pan-Indian Ocean 
Scientific Congress held in Perth in 1954. This aloofness from such 
meetings tended to botanists in other states coming to regard him as 
somewhat of a recluse. However within the State he was far otherwise. 
He generously assisted workers in other disciplines in plant identifications 
and in ecological discussions. These colleagues were amazed at his asto¬ 
nishing faculty for spot identifications of local plants without having re¬ 
course to keys. Even botanists were impressed by these powers and they 
recount anecdotes of Gardner being able to recognise exotic plants on 
sight even though he had never seen them previously but had remem¬ 
bered reading diagnoses of them. Such phenomenal knowledge of plants 
may explain, perhaps, one criticised trait of his. His ambition to encom¬ 
pass the whole field of local botany, despite the increasingly obvious fact 
that it was too vast for one man to do so alone, betrayed a tendency to 
“freeze out” other potential workers. Those who persisted found they had 
to work alone, with no encouragement from him. One result of this atti¬ 
tude was that a local school of amateur workers, such as was active in 
the days of Dr. Morrison and leading to the formation of the Mueller 
Botanic Society of Western Australia, ceased to flourish in his time. 
Nevertheless he played a notable role in the primary documentation of 
the State’s flora as his impressive total of new species testifies. This is 
essential preliminary work before the new modern taxonomy can take 
over. 

His contemporaries have recognised his worth. In 1949 he was 
awarded the Gold Medal of the Royal Society of Western Australia; in 
1961 he received the W. B. Clarke Medal of the Royal Society of New 
South Wales, and in 1969 the Australian Natural History Medallion. He 
was elected an Honorary Member of the Royal Society of W.A. and of 
the W.A. Naturalists’ Club. In the Queen’s Birthday Honours list of 
June 1965 he was awarded an M.B.E. 

Among other biographies of Mr. Gardner which have been pub¬ 
lished are the following: Victorian Naturalist , 87 (6), June 1970: 173-175, 
and Journal of the Royal Society of IV.A., 53, 1970. Portraits have ap¬ 
peared in the Journal of the Royal Society of W.A., 34, 1950: v, and the 
Western Australian Naturalist, 9 (6), 1964: 127. 

—D.L.S. 
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THE PLANTS SEEN AND COLLECTED IN NORTH-WESTERN 
AUSTRALIA BY WILLIAM DAMPIER 

By A. S. GEORGE, 

Western Australian Herbarium 


In 1968 I was able to examine the plants collected by William Dam- 
pier in Australia in 1699. The collection is housed in the Sherardian Her¬ 
barium at Oxford and was on loan to the Royal Botanic Gardens, Kew, 
at the time I saw it. Previous references to it include a paper by Mueller 
(1883) and one by Osborn and Gardner (1939). Mueller did not see the 
specimens but relied on the identifications of Professor M. A. Lawson of 
Oxford, and on the descriptions and illustrations in the works of Dampier 
(1703) and Plukenet (1705). He listed 14 species, but one of these, Clero - 
dendrum lanceolatum F. Muell., was incorrectly determined from a figure 
which represents a South American species. Osborn and Gardner saw the 
Dampier collection and listed 17 species of which one, Aeschynomene 
indica L., is now considered to have been collected elsewhere. They also 
tentatively identified four others from figures in the works of Dampier 
and Plukenet. These four are among several specimens which have recently 
been found (see Clokie, 1964), and the Australian species as represented 
by extant specimens now total 23. Several re-determinations have been 
made, while a few specimens, remarkably, had never been named at all. 

Dampier collected in two areas along our coast. He entered Shark 
Bay on August 6th, 1699, and spent five or six days there, landing several 
times in search of water and timber. Both Dampier, Captain of the 
Roebuck , and Jacob Hughes, the Master, commented on the country and 
its vegetation. Between 23rd August and 5th September, Dampier visited 
several islands in the Dampier Archipelago and also the adjacent mainland. 
On one island on which he landed a plant he saw (namely Olearia axil¬ 
laris) reminded him of the English Rosemary and he named it Rosemary 
Island. However, it is now agreed that the island which bears this name 
on current maps (which follow the cartography of the Baudin Expedition 
in 1801) is not the one which Dampier originally named. King (1817) con¬ 
sidered it to be the one now known as Malus Island, but Tuckfield (1955), 
with more information at his disposal, determined it to be Lewis Island, or 
an adjacent one. Dampier also landed at La Grange Bay but apparently 
collected nothing, though he referred to plants seen there. 

Table 1 lists the species represented in the collection at Oxford. The 
numbers are not Dampier’s, but were given to the sheets subsequently by 
William Baxter when compiling a catalogue of specimens in the Sherardian 
Herbarium. The correct name is followed in italics by that given by 
Mueller or Osborn and Gardner if it differs. The localities are indicated. 
It has been possible to determine the locality of most of the specimens 
either from Dampiers notes or from the known distribution of the species. 
Eighteen of the 23 species are from Shark Bay, and only two definitely 
from Dampier’s “Rosemary Island.” These two are both widespread in 
the Archipelago, and so throw no light on the problem of which is 
Dampier’s island. The specimens of uncertain locality occur widely along 
the north-west coast and could have come from either Shark Bay or 
further north. Myoporum acuminatum is also widespread, but Dampier’s 
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specimen matches those in the Western Australian Herbarium from the 
Shark Bay region. 

The specimens recently discovered and not seen by Osborn and 
Gardner are the Brachycome, Calandrinia . Conostylis , Melaleuca, Olcaria 
and Thryptomene. Excepting the Calandrinia these were figured in the 
works of Dampier and Plukenet, and Osborn and Gardner’s determinations 
from the figures were generally reliable; however, their “badly-drawn 
specimen of Beaufortia dampieri” is Melaleuca cardiophylla which is mixed 
with the Thryptomene on one sheet. Most of the specimens are fragments, 
e.g. the Clianthus (Fig. I) has only the flowers, but in general they are in 
good condition. A few have been somewhat damaged by insects. 

Several species, in addition to those represented by specimens, can 
be recognised from Dampier’s observations. At Shark Bay he saw “a large 
Sort of Sampier. which bears a white Flower” growing in “Sand by the 
Seaside.” [These quotations and those which follow are taken from 
Dampier’s Voyages, Vol. 3 (1703)]. This was probably Nitraria schoberi 
L., the Nitre Bush, a succulent-leaved shrub which occurs there and has 
some resemblance to the European Samphire, Crithmum mavitinmm L. 
The tree described as having leaves “on one side whitish and on the other 
green” would be Pittosporum. He mentioned that “the grass grows in great 
Tufts, as big as a Bushel, here and there a Tuft.” This could refer to 
Spinifex longifolitts, R.Br., Triodia plurinervata N.T. Burbidge, or Plectra - 
dine danthonioides , the first of which is common on the coastal dunes 
and the other two behind the foredunes. Dampier collected the Plectrachne . 
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TABLE i—A LIST OF DAMPIER’S PLANTS 

Acacia coriacea DC. Grevillea sp. (Osborn-Gardner). Uncertain lo¬ 
cality. 

Acacia rostellifera Bcntli. A salicina Lindl. (Mueller). Shark Bay. 
Adriana tomentosa Gaud. Uncertain locality. 

Beaufortia danipieri. A Cunn. ex Hook. Shark Bay. 
Brachycome ciliocarpa. W. V. Fitzg. Shark Bay. 

Calandrinia liniflora. Fenzl. Shark Bay. 

Clianthus formosus (G. Don) Ford et Vickery. C. danipieri A. Cunn. 
(Mueller). C. speciosus (G. Don) Aschcrs et Graebn. (Osborn- 
Gardner). Dampier Archipelago. 

Conostylis candicans Endl. var. Icptophylla Benth. Shark Bay. 
Dampiera incana R. Br. Shark Bay. 

Diplolaena grandiflora Dcsf. D. danipieri Desf. (Mueller, Osborn- 
Gardner). Shark Bay. 

Frankenia pnuciflora DC. Shark Bay. 

Hannafordia quadrivalvis F. Muell. Shark Bay. 

Lotus? cnientus Court. Tephrosia sp. (Osborn-Gardner). Shark Bay. 
The specimen is sterile and cannot be definitely determined. 
Melaleuca cardiophylla F. Muell. Shark Bay. 

Myoporum acuminatum R. Br, M. niontanwn R. Br. (Mueller). 
Shark Bay. 

Olearia axillaris DC. Aster axillaris F. Muell. (Mueller). Dampier 
Archipelago. 

Paractaenum novac-hollandiac Beauv. Shark Bay. 

Pittosporum phylliraeoides DC. Probably Mariantlms pictus Lindl. 
(Mueller). Shark Bay. 

Plectrachne danthonioides (F. Muell.) C. E. Hubb. Plectrachne sp. 
(Osborn-Gardner). Shark Bay. 

Sida calyxhymcnia i. Gay. Si da virgata Hook. (Mueller). Uncertain 
locality. 

Solanum orbiculatum Dun. Shark Bay. 

Thryptomene baeckeacea F. Muell. Shark Bay. 

Trachymene elachocarpa (F. Muell.) B. L. Burtt. Didiscus pusillus 
(DC). F. Muell. (Osborn-Gardner). Shark Bay. 
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From the descriptions of plants seen in the Dampier Archipelago, 
Mueller identified Canavalia obtusifolia DC.—a “creeping vine that runs 
along the Ground, having very thick broad leaves, and the Blossom like 
a Bean Blossom, but much larger, and of a deep red Colour, looking very 
beautiful.’’ The flowers are obviously those of Clianthus, this being the 
only creeping legume in the area with large red flowers, but it has rela¬ 
tively small, soft leaflets. Dampier must have confused the foliage with 



Fig. 1.—Dampier’s specimens of the Sturt Pea, Clianthus jormosus (G. 
(Don) Ford et Vickery, collected on his “Rosemary Island.’’ There are no 
leaves with the collection. The large handwriting on the left is that of 
William Sherard (1659-1728) who acquired most of Dampier’s collection. 
Other notes have been added by later workers. 
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that of another creeper growing with it. Canavcilia, having thick leaflets, 
is a possibility, but so also is Ipomoea pes-caprae (L.) R.Br., a common 
morning-glory of the north-west coast. Dampier’s other plant with “Grain 
like Beans which grew on Bushes” was possibly a species of Crotalaria. 

At the La Grange landing Dampier again referred to the plants, some 
with “yellow Flowers or Blossoms, some blue and some white.” His “small, 
red, hard Pulse, growing in Cods also, with little black Eyes like Beans” 
is Abrus precatorius L., which is recorded for the district, but does not 
extend far southwards. The “small black Mangrove-tree” along “the sides 














Fig. 2.—Isotype of Dampiera incana R.Br., one of Dampier’s blue flowers 
from Shark Bay. The holotype is at the British Museum (Natural History), 

South Kensington. 
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of the Creeks” cannot be identified as four species of mangrove occur in 
the area. 

It seems likely that the Shark Bay area was having a fair season in 
1699, judging by the ephemerals which Dampier collected, e.g. Brachy- 
come, Calandrinia, Paractaenum and Trachymene. The specimens are 
not large enough to suggest an above-average season. He mentioned that 
“Most of the Trees and Shrubs had at this Time either Blossoms or 
Berries on them,” noting that the flowers were “red, white, yellow, etc., 
but mostly blue.” His Shark Bay specimens include only three with blue, 
mauve or purple flowers, viz, Brachycome, Dampiera and Solarium, where¬ 
as other common blue-flowered species there include Trichodesma zeylani- 
cuni (L.) R.Br., Halgania littoralis Gaud., Hibiscus pinonianus Gaud., 
Porana sericea (Gaud.) F. Muell., Brachycome latisquamea F. Muell., and 
Scaevola crassifolia Labill. For this reason it is possible that he actually 
collected more plants and that many were lost at some time, perhaps 
when the Roebuck sank off Ascension on the homeward voyage. There 
is also the point that some of his specimens are sterile, and it is hard to 
believe that he would collect these yet leave others which were in flower. 

Osborn and Gardner, in suggesting that he did not make a general 
collection, point out that “he did not bring a specimen of Mulga, Acacia 
aneura, probably the most characteristic tree in this part of Australia.” 
This is incorrect, as Mulga, an inland plant, does not occur anywhere 
near the west and north-west coasts. On the other hand, the paucity of 
specimens from the northern landings may correctly indicate less collecting 
there. Dampier may have been more intent on finding water, for his sup¬ 
plies were running low; he also had clashes with the Aborigines, and this, 
too, would have discouraged collecting. 

The collection contains one syntype specimen—of Dampiera incana 
R.Br. (Fig. 2). The specimens of other species named after him are not 
types. Cunningham’s descriptions of Beaujortia dampieri and Clianthus 
dampieri (= C. jormosus) are based on his own collections, as he referred 
only to the figures of these species in Dampier’s “Voyages.” When Robert 
Brown published the name Diplolaena he cited collections by Dampier and 
Baudin, but he named no species. Neither of the two original species, D 
grandiflora Desf. and D. dampieri Desf., was based on the Dampier col¬ 
lection, which is therefore not a type. The figure in the “Voyage to New 
Holland” was referred to D. dampieri by Desfontaines, but the specimens 
from which it was drawn arc actually D . grandiflora. Similarly the des¬ 
cription of Eurybia dampieri A. Cunn. ex DC. (a synonym of Olearia 
axillaris) is based on a collection by Cunningham; dc Candolle only refers 
to the figure of the plant in Dampier’s “Voyages.” 

Dampier’s collection is largely of historical interest, as he was the 
first Englishman to make a collection of plants in Australia. Whether he 
was the first person ever is conjectural; there are no earlier recorded 
collections, but there are in the herbarium of the Geneva Botanic Garden 
two specimens which were described as ferns by the Dutch botanist 
Burmann in 1768. The locality was given as Java, but the plants are in 
fact sterile specimens of Acacia truncata (Burm. f.) Hort. ex Hoffmsg. and 
Synaphea spinulosa (Burm. f.) Merrill, which are endemic in south-western 
Australia. They were probably collected when a Dutch ship stopped here 
on its way to Java. Although it is impossible to determine when this 
occurred, a strong possibility is the expedition of Willem Vlaming who 
explored the Swan River in 1697, two years before Dampicr’s visit to the 
North-west. Both the plants concerned occur in coastal areas near Perth. 
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IN THE FOOTSTEPS OF JAMES DRUMMOND WITH CHARLES 

AUSTIN GARDNER. 

By D. H. PERRY, Victoria Park. 

Dr. Serventy’s obituary of C. A. Gardner in the August, 1970 issue 
of the W.A. Naturalist brought to mind many memories of my old friend. 
We first met in 1921 when he was employed by the Forests Department as 
its botanical collector. The herbarium he built up during that time was 
later handed over to the Western Australian Herbarium. Rather naturally 
he was very interested in James Drummond as a man, and as a botanist 
and collector, and never ceased to admire the courage and fortitude 
which enabled him to complete successfully his amazing collecting jour¬ 
neys. His ability to preserve his extensive collections in the field and to 
get them home despite the primitive conditions he was forced to work 
under was an outstanding achievement. Gardner, having made some very 
difficult collecting journeys himself, fully appreciated the problems of 
coping with the elements and with insect and fungal attacks on pressed 
specimens. 

In the early 1940’s we had many discussions on the probable routes 
that James Drummond had followed and by this time Gardner had been 
able to trace them approximately, by comparing his own collections and 
field notes with the plants Drummond collected. Since then, of course, 
Rica Erickson's researches have thrown much light on this subject and 
her book The Drummonds of Hawthornden , published in 1969, is a mine 
of information about the family. Gardner had set himself the task of 
re-collecting all the plants originally collected by Drummond, and had 
largely succeeded in doing this by the late 1940’s. Two plants that had 
eluded him, I remember, were Grevillea candolleana and Asterolasia 
pheballioides, collected respectively, according to Drummond’s notes, from 
the Toodyay district and the Hill River district. Gardner refers to his 
fruitless search for the latter plant in his article “The Botany of the Hill 
River District,” W.A. Naturalist, 1 (1), 1947:1* 

*In this article the word “able” in the 13th line of the central para¬ 
graph on p. 2 should read “unable.” Gardner stated quite clearly in the 
central paragraph on p. 4 that he was unable to find A sterolasia phebal¬ 
lioides. 
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Gardner had made several trips to the Toodyay district to try and lo¬ 
cate Grevillea candolleana but without success. In discussion I learned that 
he had never collected along the old track from Toodyay to New Norcia. 
As Drummond must have been very familiar with this track because it 
was the shortest route between Hawthornden and the family holdings on 
the Moore River and at Dandaragan, I suggested that the elusive Grevillea 
might have been collected somewhere along it. Gardner agreed and with 
his usual enthusiasm wanted to set out next day. However as this Grevillea 
was thought to flower in September we decided to wait a few weeks. 
We duly set out in September of 1947, travelling up the Geraldton high¬ 
way to the old Victoria Plains hall a few miles south of New Norcia 
where the old track leaves the highway and runs south to Culham and 
thence to Toodyay. It was pretty rough going and in some places the 
track was not easy to follow, but our efforts were to be rewarded. I well 
remember Gardner’s excitement when we spotted a beautiful patch of 
Grevillea candolleana in full bloom in a sandy hollow a short distance 
away on the east side of the track. This was the only occurrence of this 
lovely Grevillea that we located and we felt it could well have been the 
spot where Drummond made his collection a hundred years before. Con¬ 
tinuing on to Culham and then to Hawthornden we placed a sprig of 
Grevillea candolleana on James Drummond’s grave. 

As mentioned earlier, Gardner TiacI made several attempts during his 
visits to the Hill River district to re-discover Asterolasia pheballioides but 
without success. Drummond in his field notes had said that he collected 
this plant “along the watercourse on the east side of Mt. Lesucur” but 
unfortunately there are several gullies to the east and north east to choose 
from. Late in August of 1949, accompanied by Gardner and my son 
Michael, we set out to spend a fortnight collecting in the Hill River 
district as far north as the Arrowsmith River and then eastwards to Three 
Springs on the Midland Railway. We planned to make Cockleshell Gully 
farm our base as this was centrally situated in the region we intended to 
search and collect in. In all this vast region there were only two pro¬ 
perties permanently occupied at that time and they were Frank Grigson’s 
farm at Cockleshell Gully and the King’s farm on the east side of Lake 
Logue. We took three days to traverse the track from Dandaragan to 
Cockleshell Gully. It was extremely sandy and many of the creek cross¬ 
ings had to be repaired before we could attempt them. However slow 
progress was not all due to bad tracks, we were spending much time 
collecting, as this region at this time of the year is a botanist’s dream of 
heaven. The Grigsons were delighted to see us as they had very few 
visitors in those days. We delivered to them one wheat sack full of mail 
and a number of parcels as they had not been into Moora to collect it for 
nearly a year. 

The next day, accompanied by Frank Grigson and his two young 
sons Noel and John, we hiked to the top of Mt. Lesueur and surveyed the 
country to the eastward, and speculated on which gully would contain 
the elusive Asterolasia. We decided to search each gully right down to its 
confluence with the main stream, as Gardner had decided that perhaps 
he had not followed the gullies far enough after they left the upper slopes 
of Mt. Lesueur. This proved to be the key to the solution and 1 will 
never forget his elation when we located quite an extensive patch of 
Asterolasia along the sides of one of the small gullies. Gardner’s day was 
made and I do not think I ever saw him more excited. I have a vivid 
memory of Gardner standing in the bottom of this little gully with some 
Asterolasia in his hand describing to the three boys the floral details of 
the plant and telling them that this inconspicuous spot was undoubtedly 
the exact place where Drummond had found and collected this plant a 
hundred years earlier. Subsequent searching over a large area in the 
vicinity failed to turn up any further occurrences of Asterolasia. 

We later followed the old stock route north to the Arrowsmith and 
on the way examined the Diamond of the Desert Spring, camped at 
Three Springs amongst the flooded gums and collected Banksia elegans 


nearby, examined the underground river that runs westwards from Green 
Lake and penetrated for some distance its cavernous course. From the 
Arrowsmith we turned eastwards to Three Springs, on the Midland railway, 
and then back to Perth. Drummond was very familiar with this country 
as his collections demonstrate. 

Gardner was a good bushman and a tremendous walker and often 
taxed my ability to keep up with him. I found it easier to jog along than 
ivy and keep up at a walking gait, as he could maintain a walking rate 
in excess of four miles per hour in the bush and keep it up for hours. 
We enjoyed many collecting trips together over the years and our last 
one was only about twelve months before he died, when we did some 
collecting between Perenjori and Lake Moore. He was failing then and 
1 realised that it would probably be our last journey together. He had 
an indomitable spirit and although under doctor’s orders not to walk more 
than half a mile or climb hills, I had great difficulty in restraining him. 
He was always at his best when out in his beloved bush, a stimulating 
companion with a keen sense of humour and an encyclopaedic knowledge 
of our flora with which his name is indelibly linked. He certainly enriched 
my life by arousing my interest in it. 


NOTES ON THE BIOLOGY OF VARANUS TR/STIS 

By ERIC R. PIANKA, Department of Zoology, University of Texas, 
Austin, Texas, 78712, U.S.A. 

Varanus tristis, commonly called the “Mournful” or “Racehorse” 
Goanna, is a medium-sized arboreal monitor lizard (Fig. 1). Although the 
species is widespread, occurring virtually throughout Australia, rather little 
has been reported about its biology. Two races are currently recognized, a 
nearly pure black form, tristis, and a paler and more colourful inland race, 
orientalis (described by Fry, 1913). It has been thought that V. tristis 
tristis is confined to south-western W.A., while V. t, orientalis ranges across 



Fig. 1.—An adult male Varanus tristis from 24 miles east of Laverton, 
W.A. The head, forelegs, and distal parts of the tail are nearly pitch black. 
The dorsum and anterior parts of the tail are a speckled mixture of grey, 
beige, yellow and pink. When held, the lizards maintain a very stiff 

posture. 
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Queensland, the Northern Territory, northern Western Australia, and in¬ 
land New South Wales (Mertens, 1958). This race probably extends well 
into north-western South Australia. 

Zietz (1914) quotes field notes of Captain S. A. White on the species: 
“Met with on several occasions in the MacDonnell Ranges, and although 
at times found amongst rocks and boulders, it seems to have a liking for 
tree-climbing, for it was seen on more than one occasion basking at the 
top of a dead tree trunk in the beds of the creeks. Their food seems to 
consist of other small lizards, birds, and small mammals. On one occasion 
a specimen when pursued took to a large dead gum on the bank of 
Ellery Creek and scampered up to the very top, where it lay hidden 
behind a branch out of gunshot.” 

The present report is based primarily upon 23 specimens collected in 
the Wiluna, Lake Carnegie, Agnew, Laverton, and Great Victoria Desert 
districts of Western Australia, and now deposited in the Los Angeles 
County Museum of Natural History. As these specimens appear to be 
closer to the subspecies tristis than to orientalis, it may be that the race 
tristis is more widespread than formerly thought. Perhaps these subspecies 
grade into each other along the Northern Territory-Western Australian 
border. 

In central Western Australia, V. tristis has a strongly seasonal annual 
pattern of activity, similar to that of Varanus gouidi (Pianka, 1970). Table 
1 summarizes data showing that these lizards arc usually active only from 
August to January. They are most conspicuous during September and 
October, which is probably the breeding season (below). 


TABLE 1. DATA 

DEMONSTRATING PRONOUNCED SEASONALITY 

OF ACTIVITY 



IN V. 

tristis. 


MONTH 

NUMBER 

OF DAYS 

NUMBER OF 

NUMBER 


SPENT 

IN FIELD 

tristis 

PER 




COLLECTED 

DAY 

JANUARY 


26 

2 

.077 

FEBRUARY 


20 

0 

.00 

MARCH 


15 

0 

.00 

APRIL 


2 

0 

.00 

MAY 


17 

0 

.00 

JUNE 


14 

0 

.00 

JULY 


0 

0 

— 

AUGUST 


17 

2 

.118 

SEPTEMBER 


16 

11 

.687 

OCTOBER 


26 

6 

.231 

NOVEMBER 


30 

2 

.067 

DECEMBER 


24 

0 

.00 

TOTALS 


207 

23 



Due to the fact that V. tristis drag the base of their tails when walking 
on the ground, their tracks on sand are highly distinctive and easily fol¬ 
lowed (Figure 2). The incidence of tracks closely reflects Table 1; no 
tracks were observed during the period from February through June, 
1967. Most of the specimens collected were tracked down (many more 
were tracked long distances but never collected); a good deal of information 



Fig. 2.—Diagrammatic representation of the track of V. tristis. The 
delicate front footprints frequently are not visible. Old tracks may not 
even show the prominent hind footprints. 
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concerning their activities can be deduced from these tracks. The lizards 
usually take a fairly direct route from tree to tree, apparently climbing 
many trees along the way. Daily forays frequently cover distances of 
nearly a mile. The animals are exceedingly wary, usually taking refuge 
in gum tree hollows before the tracker realizes that he is near the end of 
the trail. Most of my specimens were collected by waiting quietly below 
the tree with a .410 shotgun and/or .22 calibre rat-shot until the lizards 
appeared. They emerge from the shadows quietly, very cautiously and 
slowly, head first, and instantly freeze upon seeing a human. The nearly 
pitch black head, which looks much like a burnt snag, is easily overlooked. 

V. tristis are fairly common well into the Great Victoria desert at 
Neale junction, and their tracks indicate that they occur throughout the 
desert almost wherever there are moderately large cucalypt trees. 

In Table 2, the diet of 19 lizards with food in their stomachs is 
tabulated. Prey size ranges from 0.1 cc. (large ants) to about 25 cc. (a 
half-grown Amphibolurus barbatus minor). The mean prey size is quite 
large, 1.89 cc. One specimen contained a partially digested baby parrot, 
unidentifiable to species (identified as a parrot by its feet). It seems 
probable that nestling birds constitute an important item in the diet of 
Varan us tristis. 


TABLE 2. STOMACH CONTENTS OF 23 Varanus tristis. VOLUMES MEASUR¬ 
ED IN CUBIC CENTIMETRES. FOUR STOMACHS WERE EMPTY. FREQUENCIES 
BASED ON 19. 


FOOD ITEM 

NUMBER 

VOLUME 

FREQUENCY 

ANTS 

5 

0.5 

.053 

GRASSHOPPERS 

26 

17.8 

.421 

ROACHES 

1 

2.9 

.053 

STICK INSECTS 

1 

1.0 

.053 

BEETLES 

1 

3.0 

.053 

UNIDENTIFIED INSECTS 

4 

2.4 

.210 

BIRDS 

1 

5.7 

.053 

LIZARDS 

4 

56.3 

.210 

UNIDENTIFIED BONE? 

1 

0.8 

.053 

REPTILE EGGS 

6 

4.0 

.105 

TOTALS 

50 

94.4 



My wife and I were fortunate to observe a direct confrontation be¬ 
tween a breeding galah cockatoo (Cacatua roseicapilla) and one of these 
lizards. On 22nd October, 1967, we were driving off the track slowly 
across the desert, about 10 miles north west of Agnew, W.A. at 4.30 in the 
afternoon. A galah was screeching loudly somewhere nearby, but not at us. 
Soon we saw the bird, with crest high and wings outstretched, screaming 
loudly as if in great distress. The galah, on the ground when first sighted, 
flew up on to a fallen log under a Eucalyptus tree and then into the 
tree (which later proved to be its nesting tree). As we approached, a large 
adult male (288 mm. snout-vent, 307 grams) V. tristis clambered over the 
same log towards the tree. While the galah continued to screech and began 
harassing the lizard, I approached the tree to try to collect the reptile. 
In an instant, the lizard was up the tree and out of sight around the other 
side. At this point the galah actually attacked the goanna (about 10 feet 
off the ground), and drove it back down and towards me, whereupon I 
shot the lizard. The incident suggests that these large climbing lizards 
are a potent threat to hole-nesting parrots. 

The idea that baby birds, especially parrots, might constitute a major 
food of V. tristis correlates well with the lizard’s seasonality of activity 
and foraging technique (above). During the spring when many birds are 
nesting, the lizards are very active, presumably building up fat reserves 
which get them through the next 6-8 months of relative inactivity. In this 
context, it is of interest that, after a prolonged drought in the Lorna Glen 
area when the nesting of parrots had doubtless been severely restricted, I 
collected two exceptionally emaciated V. tristis (fat bodies were large in 
all other tristis collected). In contrast, specimens of the terrestrial species 
Varanus gotildi and V . eremius collected during this period on the same 
area were fat and healthy. 
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Testes volumes do not vary appreciably in my sample of 17 males. 
Only one of the six females contained enlarged ovarian eggs. This female, 
collected on 29 September 1967, contained ten yolked follicles 8 mm in 
diameter, suggesting a large clutch size in this species. 
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TRIAL EXCAVATION IN A SMALL CAVE, GINGIN 
By (Mrs.) R. ROE, P.O. Box 4, Gingin, 6503. 

INTRODUCTION 

The small scarp defining the summit of Poison Hill and neighbouring 
hills in the Gingin district includes numerous small recesses or caves in 
which one might expect various animals and perhaps Aborigines to 
shelter. After discussion with Dr. D. Merrilees (Western Australian Mu¬ 
seum), I decided to excavate a small exploratory trench across the mouth 
of one of these small caves to look for signs of such occupation. To 
safeguard the deposit for future study, 1 adopted the precautions sug¬ 
gested by Merrilees (1968). 

The site chosen was a small cave near the origin of the north 
branch of Wallering Brook, about 500 metres approximately south east 
from “Koorian” homestead, and just north of Poison Hill. 

THE EXCAVATION 

The cave had been used as a shelter by sheep which had left a thick 
layer of droppings. These were removed to a depth of about 5 cm over 
the area to be excavated, about 3 m long and i m wide, through the 
entrance to the cave. Soil was removed from the trench by trowelling 
off thin layers, and was sieved through a small sieve of about H mm 
mesh. All bone, all stone suspected of being foreign to the site, and 
samples of plant and other organic debris remaining on the sieve and of 
soil were retained and are lodged in the Western Australian Museum 
(specimen Nos. 70.1.3 to 70-1.38, A 17554, A 17556), as are my field 
notes. 

I recognized two divisions in the excavation. Layer 1 (the top 15 cm) 
and Layer 2, the lower part of the trench which reached bedrock at a 
depth of about 25 cm at the inner end of the trench and about 120 cm 
at the mouth of the cave. Thus the cave floor sloped up towards the 
back of the cave. Charcoal and various other plant remains, many of 
which would be identifiable, occurred throughout the deposit, and so 
did small pellets taken to be rat droppings. Layer 1 was richer in 
organic debris, especially bone, than Layer 2. A burrow had penetrated 
Layer 2. 
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Bone in Layer 1 represented sheep, rabbit, lizard and the following 
native mammals, names and classification following Ride (1970):—Boodie 
(Bettongia lesueur), Common Ringtail (Pseudocheirus peregrinus). Brush 
Possum (Trichosurus vulpecula), two small carnivorous marsupials (Ante- 
chinus cf. A. flavipes and Sminthopsis sp.), and Blunt-faced Rat (Pseu- 
domys shortridgei), together with a small murid, probably the Ashy-grey 
Mouse (Pseudomys albocinereus) and a larger murid, a species of Rattus 
which might or might not be native. 

Bone in Layer 2 represented Common Ringtail, Quenda (Isoodon 
obesulus), the same two species of small, carnivorous marsupials as in 
Layer 1, Ashy-grey Mouse, probably Blunt-faced Rat, a species of Rattus , 
and lizard. 

A quartz flake of freshly broken appearance, about 1 cm long, 
was found in Layer 1 at a depth of 13 cm, and a similar one in Layer 
2 at 30 cm. These appear to be struck flakes. 

DISCUSSION AND CONCLUSIONS 

The small quartz flakes suggest that Aborigines used the cave, though 
probably not since the area was cleared for farming about 1900-1905. 
The mammals found were predominantly native, which also suggests 
early, perhaps prehistoric use of the cave if the mammal remains repre¬ 
sent human food. Residents of long standing in the district inform me 
that various native mammals persisted long after European occupation, 
until the arrival of foxes about 1920. Among these were Boodics, Dal- 
gytes (Macrotis lagotis). Water Rats (Hydromys chrysogaster) and Quokkas 
(Setonix brachyurus) locally known as Bunk-ups, which lived among 
rushes along the banks of Gingin Brook and on islands in the brook. 
A few native mammals, such as Brush Possums and Echidnas (Tachy- 
glossus aculeatus) are still seen occasionally. It is possible that the mammal 
remains excavated were taken there by some predator, in quite recent 
times. 

This cave may merit further study, in spite of possible stratigraphic 
disturbance by rabbits or other burrowers. It is possible that it contains 
human occupational debris. Plant, insect and mammal remains might 
throw some light on climatic changes, and there is an abundance of 
charcoal for dating. 
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AVIAN BATHING BEHAVIOUR 

By DOUGLAS D. DOW, Department of Zoology, University of 

Queensland. 

There is little available information on the amount of time or the 
frequency with which wild birds indulge in bathing and other maintenance 
behaviour. The small amount of present knowledge is derived mainly 
from aviary studies or contrived situations. 

A good example of the latter is the note by Stranger (1970) on White- 
backed Swallows, Cheramoeca leucosternum, presumably bathing in the 
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s Pray from a lawn sprinkler. The response of birds to artificial water 
sources are varied, and certainly many birds bathe on the ground under 
such sprays. It is much more difficult, however, to determine whether a 
bird in flight is actually bathing. I have frequently observed Grey- 
crowned Babblers, Pomalostomus temporalis, near Meandarra, Queens¬ 
land, bathing in lawn sprinklers. Normally, their exposure to the water 
is in mid-air during short but frequent flights of three to four metres 
through the spray. Stranger (op. cit.) states that aerial bathing appears to 
he unrecorded from wild birds. But aerial bathing by American Ravens, 
Corvus corax, in an irrigation system in California has been recorded 
(Jaeger, 1963). I have not searched the British literature extensively, but 
suspect that such observations are indeed rare. 

Strongly aerial species usually bathe by plunging into standing water, 
regaining flight before all momentum is lost. This is the common method 
of swallows and swifts (Slessers, 1970), and has been recorded for Frigate 
Birds, Fregata magnificens (Kiclhorn, Norris, and Evans, 1963). Many 
flycatchers and other birds modify the method, sallying from a perch, 
plunging, and returning to the perch. I have seen this used by the Pale 
Vellow Robin, Eopsa/tria capito, in southern Queensland. It is also com¬ 
monly used by many honeyeaters (Haines, 1944; Immelmann, 1961; 
Binns, 1963). 

How docs bathing by birds in artificial sprays relate to natural condi¬ 
tions? In many species, even in some that do not normally bathe in rain, 
bathing is stimulated by rainfall: Cathartidae (McKelvey, 1965), Colum- 
bidae (Harrison, 1961: Ruthke, 1963; Goodwin, 1967), Picidae and Sittidae 
(Slessers, 1970), Alaudidae (Delius, 1969), Fringillidae (Dow, 1968). How¬ 
ever, I know of no record of a flying bird bathing in rain. It would be 
difficult to differentiate such behaviour from simple drying movements 
(see Simmons, 1964). 

A final type of bathing, usually called dew- or leaf-bathing, is not 
uncommon (Dow, 1968). Some birds perform normal bathing motions in 
wet foliage. I have previously suggested that such behaviour is a response 
to incidental stimulation through contact with foliage while foraging. 
Further observations support this hypothesis, and I have noted that leaf¬ 
bathing often is initiated by a rain-shower. Wild Noisy Miners, Myzantha 
melanocephala , often alternate between leaf-bathing and foraging during 
light rain. If sprinkled with water, captive Noisy and White-rumped 
Miners, M. flavigula, in my aviaries at Brisbane invariably bathe on wet 
foliage, in a standing pool, or both. Quite frequently wild miners are 
stimulated by the leaf-bathing of others until large assemblages are in¬ 
volved. Such social facilitation, often interspecific, has been recorded 
among American (Vcrbeek, 1962) as well as Australian birds (Officer, 
1961). I have observed a group of five Australian Crows, Corvus orru, 
leaf-bathing on wet foliage after a mid-afternoon rainstorm at Brisbane 
in January 1970, and a flock of nine Singing Starlings, Aplonis cantor - 
oides, leaf-bathing during heavy afternoon rain at Port Moresby, T.P.N.G., 
in August 1970. 

Perhaps this more unorthodox type of bathing is actually more 
common among populations of Australian birds in regions where standing 
water is scarce, or perhaps is characteristic of more tropical species. It 
has been suggested by some observers that it may be induced by drought 
(Officer, 1961; Verbeek, 1962; Dow, 1968). Certainly there is a paucity 
of information on the relative occurrence of different methods of bathing 
used by Australian species living in different habitats and climatic condi¬ 
tions. The field is open for comparative studies of even our most common 
birds. 
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BREEDING OF A LITTLE EAGLE IN THE DARLING RANGE 

By JOHN DELL, Kalamunda, W.A. 

The Little Eagle, Hieraaetus morphnoides . was not admitted as a 
local species by W. B. Alexander (Emu, 20, 1921:149) in his review of 
the birds of the Swan River district. Serventy (Emu, 47, 1948:270) in his 
later account of the birds of the same area regarded the Little Eagle as 
rare in the Perth metropolitan area although “the species occurs eastward 
in the Darling Range country to within 40 miles of Perth.” More recently, 
Serventy and Whittell (Birds of Western Australia, 4th Edition, 1967, p. 
161) state that it is frequently seen at Gooseberry Hill but still conclude 
that “it is more a denizen of the drier areas than of the forested South- 
West country.” 

My observations since 1963 in the Jarrah, Eucalyptus marginata, and 
Marri, E. calophylla, forest between Mundaring Weir and the western 
edge of the Darling Scarp show that the Little Eagle is the most fre¬ 
quently recorded large raptore, breeds, and is present throughout the year. 

The Little Eagle is fairly adept at hunting in the Jarrah forest. Birds 
soar about 50-80 m. above the tree-tops and after sighting their prey 
drop, usually by several stages, almost vertically. Plummeting aerial dis¬ 
plays accompanied by loud calling are often recorded between September 
and December. 

On October 18, 1963, I heard a Little Eagle calling on a heavily 
forested ridge north of Hackett Gully creek and about 3 km. north-cast 
of Bickley. Investigating, I discovered a large nest of twigs 20 m. above 
ground in a leaning Marri. An adult bird was feeding young on the 
nest. There was no trace of bones beneath the nest and the only evidence 
on the ground of the nest above were splashes of white excreta. The 
nesting tree was only 200 m. west of the nearest house, which was occu¬ 
pied only occasionally at weekends. A horizontal branch 7 m. long and 
2 m. from the ground used as a food preparation platform was 60 m. 
east of the nesting tree. Tufts of rabbit fur were adhering to the branch 
and many more had been scattered by the wind. 
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On October 30 I arrived at the nest at 0715 hr. and occupied a 
hide beneath the tree. No adult birds were noticed. 

0740 Young altering position on nest. 

0840 Female on Tree A, flew off and circled above nest until 0900. 
Tree A was a dead Marri 28 m. high, 120 m. north of the 
nest tree. 

0900 Male circling above nest. 

0910 F. circling low near nest. 

0914 Young moving on nest; M. still circling above nest. 

0915 F. with rabbit perched on tree B 10 m. from nesting tree; flew 
away when circling M. came close. Raven harassed circling M. 
0925 F. arrived at nest with rabbit, alighted on branch C above nest, 
fluttered to nest where she commenced tearing prey. M. still 
circling until 0930. 

0945 F. left nest. 

1015 F, circling above nest until 1021. 

1045 A Dugite, Demansia affinis, entered my hide and remained in 
a crack in the soil. I constructed another hide of branches 
nearby, during which I think the eagles saw me. 

1110 F. flew fast over nest then began circling. 

1116 Circling F. harassed by magpie. 

1117 F. arrived and perched on branch C. 

1156 F. left. 

1245 F. settled on branch C; M. perched on tree A. 

1252 Two downy young clearly visible on nest moving about. 

1317 F. flew away. M. on tree A remained perched. 

1343 M. flew from tree A. 

1345 M. arrived on branch C. 

1357 M. left. 

1409 M. returned to branch C, left almost immediately. 

1413 F. arrived at nest with unknown prey. Left immediately. 

1425 A/, arrived with prey, possibly young duckling. This prey was 
draped over a limb out of reach of the young. 

1430 M. left with remains of rabbit. Young tried to reach prey on 
limb which remained there for the remainder of the day. 

1432 M. arrived with young rabbit. 

1436 M. left. 

1503 M. flew past nest and perched on tree D, 50 m. from nest. 
1519 M. left. 

1529 M. and F. circling until 1537. 

1542 M. perched on tree A. 

1544 M. left tree A. 

1552 M. and F. circling, both harassed by magpies. 

1558 F. arrived on branch C. 

1610 A few drops of rain began to fall. F. still present. 

1644 F. flew from branch C to nest. 

1646 F. flew with remains of rabbit. 

1657 M. arrived with prey, possibly large rat or small bandicoot, 
Isoodon obesiilUs. 

1658 F. arrived with young rabbit, M. left. F. then began tearing at 
rabbit and feeding herself. 

1726 F. discontinued feeding and began brooding young. The rain 
increased and 1 departed. 

During the ten hours that I observed the nest prey was brought six 
times, three of the items being rabbits, which were plentiful along the 
creeks. At the nest the female was dominant, remaining there to prepare 
the prey for the young. The male assisted in tearing the prey when the 
female was absent. 

The larger bird with dark rufous underparts 1 assumed to be the 
female. The considerably smaller male was a pale phase bird, the breast 
being whitish with only darker feather shafts. 
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FROM FIELD AND STUDY 


Fossil Macropod Tooth from Gingin. —While searching for Cretaceous 
fossils in the Gingin district in 1969, I found a macropod tooth frag¬ 
ment in a gully on the north east face of Moorgup Hill. This was identi¬ 
fied by Dr. D. Merrilees (Western Australian Museum) as the hinder 
part of a molar of a species of the extinct genus Protemnodon (in the 
restricted sense). The specimen, which I have in my possession, is em¬ 
bedded in chalky matrix. The Western Australian Museum has a plaster 
cast, No. 69.9.10. Mrs. R. Roc (who recently found a Zygomaturus mand¬ 
ible in McIntyre Gully), Dr. Merrilees and I together re-examined the 
Moorgup Hill site, but we found no other specimen resembling mine, nor 
have I on subsequent visits. It seems likely that Moorgup Hill, like 
McIntyre Gully, includes patches of a Quaternary breccia made up 
mainly of fragments of Cretaceous sedimentary rocks, and including 
mammalian fossils. But up to the present, it has been impossible to 
define the areal extent or thickness of such patches, or to visualize their 
relationship with the underlying marine sediments or with the existing 
topography. 

—M. A. TYRER, Perth. 

White Ibis and Glossy Ibis in South-Western Australia. —During a visit 
to Lake Jandabup about three miles cast of Wanncroo on February 5, 
1970, I noticed a party of White Ibis (Threskiornis molucca) feeding in 
company with Straw-necked Ibis (T. spinicollis) on a small swamp just 
north of the main lake. 

The swamp was almost dry and it was the white plumage of the 
birds contrasting with the black mud which first attracted my attention. 
With the aid of binoculars (16 x 56) I located 15 birds on the swamp, 
some feeding and some perched on the burnt paper barks (Melaleuca 
raphiophylla) fringing the swamp margin. 

On February 6 I visited North Lake and Bibra Lake and located 
a party of 13 White Ibis in a small muddy swamp adjacent to North 
Lake. The birds were feeding in association with Swamphens (Porphyrio 
porphyrio) in a patch of burnt bulrushes (Typha domingensis) and paper 
bark. Whilst under observation the birds were disturbed by passing motor 
cars and disappeared in the direction of North Lake. 

Small parties of White Ibis have been recorded in the South-West on 
several occasions, but sightings seem to have increased in recent years, 
with the current summer yielding the largest flocks so far recorded 
(Jenkins, W. Aust. Nat., 11, 1968: 46). 

Sightings of the Glossy Ibis are less frequent than those of the White 
Ibis and flocks are seldom, if ever, seen in the South-West. It is of 
interest, therefore, to record that four Glossy Ibis (Plegadis falcinellus) 
and one White Ibis were seen feeding with about 20 Straw-necked Ibis 
in Benger swamp in December 1967. 

—C. F. H. JENKINS, Department of Agriculture, Perth. 

Pelicans Feeding on Cobbler Heads. —At present (April 1970) profes¬ 
sional fishermen are catching large numbers of Cobblers (Cnidoglanis 
megastoma) in their nets set in Wilson’s Inlet on the south coast. Some 
of these fish are large, weighing up to 41b. but the average would be 
1-lilb. Before cobblers are sent to market the head is cut off behind 
the pectoral and dorsal fins which sheath the poison spines, and the fish 
gutted. The heads and viscera are usually thrown into the shallow water 
at the edge of the inlet. The Silver Gulls (Laras novaehollandiae) quickly 
dispose of the viscera leaving the heads untouched. Pelicans (Pelecamts 
conspicillatus) then move in and dispose of all the heads. The heads are 
picked up singly, juggled for a few seconds in the pouch of the beak 
and then swallowed. Each head has three very strong, rigid poisonous 
spines protruding from it but these seem to cause no inconvenience to 
the birds. The head of a 41b. Cobbler is a fearsome thing with poison 
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spines nearly two inches long. A stab from one of these is an agonising 
experience and often requires hospital treatment. The fishermen state 
that if it were not for the Pelicans cleaning up the Cobbler heads they 
would have to bury them as a stab from an old and long dead Cobbler’s 
spine will still inflict a very painful wound. 

One cannot help wondering how the digestive tract of the Pelican 
copes with this mass of poisonous spines after a meal of Cobbler heads. 
They certainly have no ill effects on the birds as the same six Pelicans 
frequented our beach for a fortnight and received a meal of Cobbler 
heads on most days. 

—D. H. PERRY, Victoria Park. 


Call-notes of Bronze Cuckoos, Chrysococcyx lucid us and basalis — 
Serventy and Whittell (Birds of Western Australia, 1967: 279-281) state 
that the two local species of bronze cuckoos can be readily separated by 
their call-notes. My observations dispute this. 

In the Darling Range west of Mundaring Weir, the Golden Bronze 
Cuckoo, C. lucid us, is the commoner cuckoo, being most numerous near 
cultivated areas where it feeds extensively on the hairy black caterpillars 
of the tiger moth, Spilosoma glatignyi. During times of low population 
density, posturing behaviour between individuals is rare and birds fre¬ 
quently utter “pee-pee-pee” calls which often culminate in a drawn-out 
“pee-er.” In an uninterrupted sequence of between 15 and 20 “pee” notes 
the final note is nearly always given. Often after about 6 or more “pee” 
notes the call ceases. In August when population levels are high, some¬ 
times as many as 6 birds gather and prolonged posturing takes place, 
during which tails and wings are fanned vigorously and a continuous 
series of “pee-er” notes are uttered (cf. courtship behaviour in C. basalis, 
Kloot, Emu, 69: 116). At other times one bird of a pair will chase a 
newcomer, both birds uttering “pee-er” notes. Sometimes even a solitary 
bird will utter “pee-er” notes, but not as a continuous series. 

In the same area the Narrow-billed Bronze Cuckoo, C basalis, is 
infrequently observed. They usually attract attention by calling from 
the topmost dead limb of a tree. The most frequent call is a series of 
“pee-er” notes. Timed series vary from 18 “pec-ers” in 33 seconds to 24 
in 37 seconds. The only other call recorded, syllabised as “still” or 
“strill” is given apparently at random, including in flight. This note is 
lower pitched than the “pee-er” call and is very similar to a call, while 
perched, of the Elegant Parrot. 

My observations indicate that call notes may not be diagnostic 
unless the activity of the birds is noted. 

—JOHN DELL, Kalamunda. 

Catching Pygmy Possums.—I am submitting this short note to record 
an interesting discovery made by Mr. M. A. Moir, who farms the property 
known as ‘Salisbury,’ south-east of Borden, W.A. 

I know of no certain way of obtaining specimens of Cercartetus . For 
instance, in contrast to most rodents, they do not readily come to traps; 
on the other hand, the very considerable number of Pygmy Possums sent 
in to the W.A. Museum by members of the public, who have chanced 
upon them, is testimony that they are common enough animals. It is 
hoped that the details below may serve as the basis for a method which 
could provide numbers of these animals to zoologists needing them for 
research purposes. 

During the early part of July 1967 Mr. Moir hung hessian sacks 
over the wire strands at two levels along a stretch of the fence between 
two of his paddocks. The result was that the upper sacks lapped over 
the lower ones, which in turn were clear of the ground by several inches. 
When he came to take the sacks down again nearly two months later he 
found that about a dozen small mammals were using the overlap of the 
sacks as daytime shelters. He photographed one of them, and later sent 
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the slide to Mr. G. J. Prince, a student at the Zoology Department of the 
University of Western Australia. The animal was identified as a Pygmy 
Possum, Cercartetus concinnus. They were only found among sacks still 
hanging on the fence and never in those that had blown to the ground; 
and furthermore, only along a portion of the fence which was adjacent 
to a few yate gums, although the lines of sacks stretched for some dist¬ 
ance beyond in both directions. 

When 1 visited the spot in early March it was extremely bare after 
heavy grazing, and did not seem to present much potential as a feeding 
ground for Pygmy Possums. However, Mr. Moir informed me that the 
yate gums would have been in flower at the time of year when he dis¬ 
covered them, and I think the insects attracted to these flowers might 
well be a suitable food source to support the number found. No attempts 
have been made to catch the animals at any other time of year, but 1 
would suggest that anyone trying this method should take into account 
potential food sources when siting the sacks. 

—A. BAYNES, Department of Zoology, University of Western Australia. 


Inland and South-eastern Occurrences of the Spotted Scrub-Wren.-^ 

In Western Australia the Spotted Scrub-Wren (Sericornis maculatus) is 
mainly distributed in the karri-jarrah forest and along the coastal fringe 
from the Wooramel River and Bernier Island to Israelite Bay. Inland and 
east of this stronghold its distribution is patchy because of discontinuities 
in the occurrence of suitable habitat. Inland localities where the species 
has been recorded are Ebano, Perenjori, Moora, Wongan Hills, Bunketch, 
Kweda, Broomchill, Lake Grace, Stirling Range and Lake Magenta 
(Mayr and Wolk, W. Aust. Nat., 4, 1953: 66; Scrventy and Whittell, Birds 
of Western Australia, 1967, 4th edit.). In view of the paucity of known 
inland occurrences, some additional ones are reported. 

On 14 November 1965 P. S. Stone directed me to a locality, about 
30 miles east of Wickcpin, where he had seen some Spotted Scrub-Wrens a 
few months earlier. The locality was a gravel-stone hill covered with dense, 
stunted heath, which in the area occupied by the scrub-wrens consisted of 
Dryandra cirsioides as the main component, Melaleuca spp, Hakea spp, 
Calothamnus sp., Casuarina sp., Baeckea sp. and Dodonaea sp. and was 
dense down to the ground. Two groups, an adult pair and two first-year 
birds, were traced by their scolding calls and animated song. I rendered 
the song as a rapid “tsi-tsi-tsi-tsi-tsi-hee-hee-hee" with each alternative 
note in the first segment higher pitched than the rest. The Malice Heath- 
Wren (Hylacola cauta) occurred in the same general area but preferred 
the dense low heath where the ground was open beneath the foliage. 

On 15 November 1965 I found a pair of Spotted Scrub-Wrens 2 miles 
east of Narrogin, on a gravel-stone hill vegetated with jarrah-wandoo 
woodland having a dense understorey of Banksia ilicifolia and dwarf 
Dryandra cirsioides. The scrub-wrens inhabited the Banksia-Dryandra as¬ 
sociation where the foliage was dense down to ground level. 

Though the eastern limit of the Spotted Scrub-Wren is usually given 
as Israelite Bay, suitable habitat occurs on the south coast much further 
eastwards. In fact the species was recorded on the coast at Eucla by 
McGilp (Emu, 35, 1935: 105), but this was overlooked by Mayr and Wolk 
(op. cit.) and Serventy and Whittell (op. cit., 1962, 3rd edit). I have seen 
it at other localities in the coastal strip east of Israelite Bay. On 30 Janu¬ 
ary 1966 I saw several pairs of scrub-wrens in the coastal sand-dunes 
vegetated with Nitraria schoberi, Rhagodia baccata and Acacia cyclopis, 
south of Mundrabilla homestead. On 6 September 1968 I saw a pair in 
similar habitat in the coastal dunes at Twilight Cove, and two pairs in 
dense malice —Melaleuca scrub, a few miles inland. 

Specimens of the Spotted Scrub-Wrens collected by me at the Wicke- 
pin, Narrogin, Mundrabilla and Twilight Cove localities are now in the 
Western Australian Museum. 

—JULIAN FORD, Lynwood. 
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Notes on the Quenda, lsoodon obesulus. —Where I live, in the Darl¬ 
ing Range near Mundaring Weir, Quendas inhabit the thick vegetation 
along watercourses. Where there is permanent water or a layer of saturated 
soil, usually 5 to 15 metres in width, Lepidospermum tetraquetrum and 
Agon is linearifolia are the dominant constituents of a closed canopy 3 or 
more metres high. This is interspersed with taller trees of Banksia littoralis, 
Melaleuca parviflora and Eucalyptus patens. Along the fringes where 
water is less permanent the canopy is lower and less closed; the Lepidos¬ 
permum and Agonis are less frequent; there are numerous Xanthorrhoea 
preissii, Mirbelia dilatata, and Acacia alata, and a lesser number of bracken 
(Pteridium aquilinum), Macrozamia reidlei and Albizzia distachya. This 
formation quickly gives way to more sclerophyllous and very open shrub¬ 
bery characteristic of the dry lateritic slopes of the E. marginata and E. 
calophylla forest. This latter shrubbery, together with its component ground 
flora, is much more diverse than that along the watercourses. The type of 
vegetation in the area discussed is very similar to that at Jarrahdale which 
has been described by G. M. Storr (J. Royal Soc. of Western Australia, 
47 (1), 1964: 1-2). 

In the areas of perpetual shade along the streams there is abundant 
litter; the soil remains fairly moist, and, during the summer, temperatures 
are lower than in more exposed areas. It is in these areas that Quendas 
usually build their nests, often on slight mounds which in some cases 
may be caused from decaying vegetation of previous nests. Some nests 
are built partly below ground and consist of a circular bowl-like depres¬ 
sion between 24 and 30 cm across and about 15 cm deep, thickly lined 
and roofed over with dead leaves and rushes with an entrance on one 
side up to 15 cm wide. Occupied nests are usually dry inside although 
the outside litter may be quite soggy. 

I have not determined whether both sexes inhabit nests or which 
merely shelter under growing vegetation. Quendas, particularly juveniles, 
are fairly active during the day becoming more active at dusk. At night 
they wander considerable distances into the open sclerophyll forest. 

In winter Quendas sometimes move from ground that has become 
waterlogged to higher areas and may shelter under Xanthorrhoea and 
Macrozamia. I have never seen nests built away from creeks or swamps. 


When the dense vegetation and litter along the watercourses has been 
destroyed by fires, Quendas often seek refuge in unused rabbit warrens or 
hollows from fallen trees. I have even seen Quendas in winter crouched 
in holes partly filled with water. 


J. A. W. Kirsch (W. Aust. Nat., 10: 178) has discussed the burrowing 
of Quendas in captivity and suggests that this may be an adaptation to 
avoid excessive heat and to prevent moisture loss in very hot weather. 
Whether Quendas burrow under natural conditions in the Darling Range 
is doubtful. When the dense canopy along the watercourses has been 
destroyed by fire, individuals may burrow but are more likely to take 
advantage of existing hollows. 

—JOHN DELL, Kalamunda. 


A Diurnal Movement of White-faced Heron, Ardea novae-hollandiae. 
—During autumn, flocks of White-faced Herons fly over Harvey in an 
easterly direction during the morning and during the afternoon flocks 
may be seen passing over in a westerly direction. The line of flight over 
the town is just to the north of Uduc Road, the main business centre. 

During the years of observance—1963 to 1970 inclusive—flights have 
developed during March, in some years, e.g. 1967 and 1970, quite early 
in the month. Flights continue throughout April, but w'ane during May, 
ceasing to be evident by the end of the month. 

The eastward flight usually takes place between 0930 and 1030 hrs., 
but appears to get later as the season advances, e.g. the main flight at 
1150 hrs. on 13 April 1966. The westward flight may be observed be¬ 
tween 1430 and 1530 hrs. as a rule, with a tendency to become earlier 
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as the season advances, e.g. 1300 hrs. on 15 April 1966. Birds sometimes 
proceed in one’s and two’s but are more usually in flocks of from twenty 
to thirty. Flocks estimated at over two hundred have been noted. 

Efforts to determine whence the birds come in the morning have 
not been conclusive, but little difficulty was experienced in locating the 
destination of the flights—the Harvey Dam. Having passed over the town, 
the birds follow the valley of the Harvey River, pass low over the re¬ 
taining wall of the Dam and settle on logs by the waterside or on the 
earth banks. The return flight appears to be a reversal of this process. 
A curious feature of the whole matter is that, having reached the dam, 
the birds appear to do nothing—they merely stand about. On a casual 
visit to Harvey on 13 May 1959, 1 saw about forty birds in flight over 
the town and later counted six hundred birds and estimated, conservatively, 
one thousand in all at the Dam. 

Enquiry among farmers in the vicinity reveals that the movement 
is recognised, but little additional information has been forthcoming. Mr. 
C. Knight observes that birds feed on the pasture lands at first light, 
return to their roosting places ‘‘to warm up” and then fly to the Dam. 
He knew of one roosting place near the South West Highway where birds 
roosted in trees by a swamp. He has disturbed them while working with 
a tractor at night. 

Mr. E. A. Taylor has observed that herons feed in the irrigated 
pastures in the mornings and in the evenings, i.e. when not at the Dam. 
The first irrigation of the season attracts many herons, apparently to 
feed when beetles, crickets and other animals are driven to the surface 
by water. 

Pellets which I have found by the Harvey Dam seem more likely to 
have been left by herons than any other species and these seem to be 
made up in part of beetle remains—apparently Heteronychus sanctae - 
helenae, a common pest of grassland and clover pasture. 

The intensity of the daily flights varies somewhat from year to year. 
It appeared low in 1965 and in 1968 and in 1969. 

So far as is known, similar flights are not general, but on 2 May 
1965 a number of herons was observed flying from cast to west over 
Waroona at c.1500 hrs. suggesting that a similar movement might occur 
there. Waroona is similarly situated to Harvey in relation to a major dam. 

Irrigation, normally carried on from mid-October to mid-April, has 
a profound effect upon pastures, but there appears no reason for directly 
linking the bird movement with this activity, nor does the onset of the 
winter rains appear to have any seasonal influence. 

—E. H. SEDGWICK, Harvey. 
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Setonix . 88 

Setonix brachyurns .184 

Sminthopsis murina .. .. 97 

St hen urns brownei . . . . 86, 87 

S. occidentalis . 86 

Tachyglossus aculeatus .. .. 184 
Taphozous georgianus 138, 154 

Thylacoleo . 87 

Trichosurus arnhemensis 152, 153 

T. vulpecula .97, 184 

Tursiops tr uncat us .156 

Vulpes vulpes . 18, 88 

Zygomuturus trilobus .. .. Ill 

Zvzomys argurus .155 


BIRDS 

Acanthiza apicalis 94, 123, 165, 

166 

A. chrysorrhoa 17, 94, 123, 166 
A. inornata .. .. 17, 94, 166 


A. uropygialis .123 

Accipiter cirrocephalus .... 91 

A . fasciatus .91, 99 

A canthorhynch us supercili- 

osus .17, 19, 96 

Albatross, Yellow-nosed . . 108 
Anas gibberifrons .. .. 91, 164 
A. superciliosa .. .. 17, 91, 164 

Anhinga rufa .164 

A nous tenuirostris .159 

Anthochaera carunculata . . 


A. chrysoptera .. .. .. 19, 97 
Anthus novae-seelandiae 159, 165 

Aplonis cantoroides .185 

A pus pad ficus .159 

Aquila audax . 91 

Ardea novaehollandiae .. .. 

.. 17, 91, 100, 158, 164, 191 

Arenaria interpres . 45 

Artamus dnereus . 18 

A. cyanopterus .. .. 97, 166 

A. leucorhynchus .159 

A. per sonatas .159 

A vocet .165 

Babbler, Grey-crowned .. 185 


Babbler, White-browed 94, 100 
Barnardius zonarius 93, 100, 123, 
146, 165 

Bee-eater . . 17, 93, 100, 165 


Bell-bird, Crested . . . . 46, 96 

Biziura lobata .164 

Bronzewing, Brush . . . . 92, 124 
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Bronzewing, Common 46, 92, 165 
Butcher-bird, Grey 21, 145, 166 


Butcher-bird, Pied.123 

Bustard, Australian .. .. 159 

Butorides strict us .158 

Buzzard, Black-breasted . . . . 158 
Cacatua leadbeateri .. ..146 

C. roseicapilla 17, 22, 123, 159, 

182 

C. sanguined .159 

Calyptorhynchus banksi .. 100 

C. baudinii .92, 165 

Charadrius leschenaultii 45, 159 

C. melanops .17, 92 

C. ruficapillus .159, 165 

Chat, White-fronted 95, 100, 166 
Chenonctta jubata .. .. 17, 91 
Cheramoeca leucosternum 145, 

184 

Chlidonias by bride .165 

Chrysococcyx basalis 17, 159, 189 

C. osculans .159 

C. plagosus .. .. 17, 165, 189 
Cinclorhamphus cruralis .. 159 

Cinclosoma castanotum .. 93 

Circus assimilis .158 

Climacteris rufa . 96 

Cockatoo, Major Mitchell . . 146 


Cockatoo, Red-tailed Black 100 
Cockatoo, White-tailed Black 92, 

165 

Colluricincla rufiventris .. . . 
.17, 95, 166 


Columba livia .123 

Coot.165 

Coracina novaeiiollandiae .. 


Corella, Little.159 

Cormorant, Black 109, 158, 164 
Cormorant, Little Black 100, 164 


Cormorant, Little Pied 91, 100, 

164 

Cormorant, Pied .. 108, 158, 164 
Corvus ben net ti .. 100, 122, 159 
C. coronoides 18, 96, 106, 122, 
123, 166 

C. orru . 185 

Cracticus nigrogularis . . . . 123 
C. torquatus .. .. 21, 145, 166 

Crow, Australian.185 

Crow, Little .... 100, 122, 159 
Cuckoo, Black-eared .. .. 159 
Cuckoo, Fan-tailed .. .. 93, 165 
Cuckoo, Golden Bronze 17, 165, 

189 

Cuckoo, Horsfield Bronze 17, 159. 

189 

Cuckoo, Narrow-billed Bronze 

. . 17, 159, 189 

Cuckoo, Pallid. 17 

Cuckoo-Shrike, Black-faced .. . . 

. 93, 100, 159, 165 

Cuculus pallidas . 17 

C, pyrrhophanus .. .. 93, 165 


Curlew, Eastern. 45 

Currawong, Grey. 97 

Dacelo gigas . . .. 17, 93, 165 

Darter, Australian.164 

Diamond-bird, Red-tipped 17, 96, 
123, 166 

Diamond-bird, Spotted .... 96 

Dicaeum hirundinaceum .. 166 
Diomedea chlororhynchus . . 108 
Dotterel, Black-fronted .. 17, 92 
Dotterel, Large Sand .. 45, 159 
Dotterel, Red-capped .. 159, 165 
Dove, Bar-shouldered .. .. 159 

Dove, Feral Rock.123 

Dove, Spotted (Indian) . . 7, 17 


LVUVW, .-t, a » 

Duck, Black.17, 91, 164 

Duck, Mountain .. 21, 91, 164 

Duck, Musk.164 

Eagle, Little.186 

Eagle, Red-backed Sea .. .. 158 
Eagle, Wedge-tailed .. . . 91 

Eagle, Whistling .. 91, 158, 164 
Eagle, White-breasted Sea .. 158 
Egret, Little. 99 


Egretta alba .99, 164 

Egretta garzetta . 99 

Egret ta sacra .158 

Elan us notatus .17, 158 

Emu-Wren, Southern .. ..116 

Eopsaltria capito .185 

E. griseogularis . 95 

Epthianura albifrons 95, 100, 166 

Eremiornis carteri .159 

Erolia acuminata .159 

E. ferruginea . 46 

E. ruficollis .. .. 45, 159, 165 

Esacus magnirostris .. .. 159 

Eupodotis australis .159 

Falco berigora . 91 

F. cenchroides .. .. 17, 92, 159 

F. longipennis .159 

Falcon , Little .159 

Falcunculus frontatus .. .. 95 

Fantail, Black-and-White . . 

.. ..17, 95, 100, 166 

Fantail, Grey.95, 166 

Finch, Zebra.159 

Flycatcher, Restless .. 95, 166 

Fregata arid .158 

Frigate-bird, Lesser.158 

Frogmouth, Tawny .. 121, 165 

Fulica atra .165 

Galah .. 17, 22, 123, 159, 182 

Gallinula tenebrosa .164 

Gannet, Masked.158 

Geopelia humeralis .159 

Gerygone fusca .. 17, 94, 165 

Glareola pratincole . 46 

Glossopsitta porphyrocephala 


Godwit, Bar-tailed . . .. 45, 165 
Godwit, Black-tailed .... 45 
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Goshawk, Australian .. 91, 99 

Goose, ManecI.17, 91 

Grallina cyanoleuca 18, 96, 100, 
123, 159, 165, 166 

Grass-bird, Little.165 

Grebe, Hoary-headed . . . . 17 

Grebe, Little. 91 

Greenshank.45, 165 

Gull, Dominican. 98 

Gull, Kelp. 98 

Gull, Silver 100, 101, 159, 165, 


Gymnorhina dorsalis 18, 96, 123, 

166 

Haematopus fuliginosus . . 159 


//. ostralegus .159 

Halcyon sanctus 17, 93, 159, 165 
Halldeetns leucogaster . . .. 158 

Ha Hast nr indus .158 

//. sphenurus .. .. 91, 158, 164 
Hamirostra melanosternon . 158 

Harrier, Spotted.158 

Hawk, Brown. 91 

Heath-Wren, Mallee .. ..190 

Heron, Mangrove.158 

Heron, Nankeen Night .. 164 

Heron, Reef.158 

Heron, White-faced 17, 91, 100, 
158, 164, 191 
Hieraaetus morphnoides .. 186 
Hirnantopus himantopus 21, 165 
Hirundo neoxena .. 93, 159, 165 
Honeyeater, Brown 17, 99, 123, 

166 

Honeyeater, Brown-headed . . 100 
Honeyeater, New Holland 96, 166 
Honeyeater, Singing 17, 19, 96, 
99, 147, 159, 166 
Honeyeater, White-naped . . 96 

Honeyeater, White-plumed . . 99 

Honeyeater, Yellow-plumed 96 
Hydroprogne caspia 105, 108, 
159, 165 

Hylacola cauta .190 

Ibis, Glossy.188 

Ibis, Straw-necked .. .. 164, 188 


Kestrel, Nankeen . . 17, 92, 159 


Kingfisher, Sacred 17, 93, 159, 

165 

Kite, Black-shouldered 17, 158 
Kookaburra, Laughing 17, 93, 165 


Lalage suenrii .159 

Lams dominicanus . 98 

L. novaehollandiae 100, 101, 159, 
165, 188 

Leipoa ocellata . 92 

Liclxmera indistincta 17, 99, 123, 

166 

Limosa lapponica .. .. 45, 165 
L. limosa . 45 


Lorikeet, Purple-crowned 92, 165 
Magpie-Lark 18, 96, 100, 123, 

159, 165, 166 


Magpie, Western 18, 96, 123, 166 


Mallee Fowl. 92 

Malnrns alboscapulatus .. 135 

M. cyaneus .135 

M. lencopterns .159 

M. pnlcherrimns . 94 

M. splendens .. .. 94, 135, 165 

Martin, Fairy.159 

Mega l nr ns grand nens . . .. 165 

Meliphaga ornata . 96 

M. penicillata . 99 

M. virescens 17, 19, 96, 99, 147, 
159, 166 

Melithreptns brevirostris . . 100 

M. Innatns . 96 

Mcrops ornatns 17, 93, 100, 165 

Miner, Dusky.123 

Miner, Noisy.185 

Miner, Yellow-throated (White- 

rumpcd).185 

Mistletoe-bird.166 

Moorhen, Dusky.164 

Myzantha flavignla .185 

M. melanocephala .185 

M. obscnra .123 

Neophema elegans . 93 

N. petrophila .145 

Neositta pileata .96, 166 

Ninox boobook .. .. 22, 159 
N. novaeseelandiae . . 22, 93, 159 

Noddy, Lesser.159 

Nnmenins madagascariensis 45 

N. minntns .159 

N. phaeopns .45, 159 

Nycticorax caledonicns .. .. 164 

Oceanites Oceanians .158 

Ocyphaps lophotes .123 

Oreoica gnttnralis .. . . 46, 96 

Osprey.158, 164 

Owl, Boobook .. .. 22, 93, 159 

Owl, Masked. 21 

Oystercatchcr, Pied.159 

Oystcrcatchcr, Sooty .. .. 159 
Pachycephala pectoralis 95, 166 
P. rnfiventris .. .. 17, 95, 166 
Pandion haliaetus .. .. 158, 164 
Pardalotc, Red-tipped 17, 96, 123, 

166 

Pardalotc, Spotted. 96 

Pardalotns pnnctatns .. . . 96 

P. snbstriatns 17, 96, 123, 166 
Parrot, Elegant Grass .... 93 

Parrot, King.17, 92, 165 

Parrot, Rock .. .. .. .. 145 
Parrot, Smoker . . . . 92, 123 


Parrot, Twentyeight 93, 100, 123, 
146, 165 

Pelecanns conspicillatus 100, 158, 
164, 188 

Pelican, Australian 100, 158, 164, 

188 

Petrochelidon arid .159 

P. nigricans 17, 93, 123, 159, 165 
Petroica cncnllata .. .. 17, 95 
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P. goodenovii .95, 123 

P. multicolor .95, 166 

Phaethon rubricauda .44 

Phalacrocorax cur bo 109, 158, 164 
P. melanoleucus .. 91, 100, 164 

P. sulcirostris .100, 164 

P. varius . 108, 158, 164 

Phaps chalcoptera . . 46, 92, 165 


Phylidonyris novaehollandiae 96, 

166 

Pigeon, Crested.123 

Pigeon, Feral.123 

Pipit, Australian . . . . 159, 165 

Platycercus icterotis .. .. 92 

Plegadis falcinellus .188 

Plover, Grey.159 

Pluvial is squatarola .. .. 159 

Podargus strigoides . . 121, 165 
Podiceps novaehollandiae . . 91 

P. poliocephalus . 12 

Polytelis anthopeplus . . 92, 123 
Pomatostomus superciliosus 94, 

100 

P. temporalis .185 

Porphyrio porphyrio . . 165, 188 
Pratincole, Australian .. .. 159 

Pratincole, Oriental. 46 

Puff in us pad ficus .158 

Purpureicephalus spurius 17, 92, 

Pyrrholaemus brunneus .. .. 100 

Quail, Brown.159 

Quail, Little. 92 

Quail, Painted. 92 

Quail-Thrush, Chestnut .... 93 

Rainbow-bird .. 17, 93, 100, 165 

Raven 18, 96, 106, 122, 123, 166 

Recurvirostra novaehollandiae 165 

Redthroat.100 

Rhipidura fuliginosa . . 95, 166 
R. leucophrys .. 17, 95, 100, 166 

Robin, Hooded.17, 95 

Robin, Pale Yellow.185 

Robin, Red-capped .. .. 95, 123 

Robin, Scarlet.95, 166 

Robin, Western Yellow .... 95 

Rosella, Western. 92 

Sandpiper, Common .. 159, 165 

Sandpiper, Curlew. 46 

Sandpiper, Marsh. 45 

Sandpiper, Sharp-tailed .. .. 159 
Sandpiper, Wood .. .. 45, 159 
Scrub-Wren, Spotted 94, 166, 190 
Seisura inquieta .. . . 95, 166 

Sericornis maculatus 94, 166, 190 
Shearwater, Wedge-tailed .. 158 


Shelduck, Chestnut-breasted 21, 

164 

Shrike-Thrush, Western, 17, 95, 

166 

Shrike-Tit, Western. 95 

Silvereye, Grey-backed .... 20 


Silvereye, Western 17, 19, 20, 96, 

100, 166 

Sittella, Black-capped .. 96, 166 
Smicrornis brevirostris . . 94, 123 

Song-Lark, Brown.159 

Sparrow-Hawk, Collared .. 91 

Spinebill. 17, 19, 96 

Spinifex-bird.159 

Squeaker. 97 

Starling, Singing.185 

Sterna anaethetus .. .. 145, 159 

S. bergii . 105, 108 , 165 

S. dougallii .1^9 

S. nereis .165 

Stiltia isabclla .159 

Stilt, White-headed .. .. 21, 165 

Stint, Little. 45, 159, 165 

Stint, Red-necked .. 45, 159, 165 
Stipiturus malachurus .. .. 116 

Stone-Curlew, Beach.159 

Storm-Petrel, Wilson . . . . 158 

Streptopelia chinensis .. .. 7, 17 

S. sencgalcnsis .4, 17 

Strepera versicolor . 97 

Swallow, Welcome 93, 159, 165 
Swallow, White-backed 145, 184 
Swamp-hen, Western .. 165, 188 

Swift, Fork-tailed.159 

Sula dactylatra .158 

Synoicus ypsilophorus . . . . 159 
Tadorna tadornoides 21, 91, 164 
Taeniopygia castanotis .. .. 159 

Tattler, Grey-tailed. 45 

Teal, Grey.91, 164 

Tern, Bridled.145, 159 

Tern, Caspian 105, 108, 159, 165 

Tern, Crested .. .. 105, 108, 165 

Tern, Fairy.165 

Tern, Marsh.165 

Tern, Roseate. 159 

Thornhill, Broad-tailed 94, 123. 

165, 166 

Thornhill, Chestnut-tailed .. 123 
Thornhill, Western .. 17, 94, 166 
Thornhill, Yellow-tailed 17, 94, 

123, 166 

Threskiornis molucca . . 46, 188 

T. spinicollis .164, 188 

Tree-creeper, Rufous . . . . 96 

Trecmartin 17, 93, 123, 159, 165 
Triller, White-winged .. .. 159 

Tringa brevipes . 45 

T. glareola .45, 159 

T. hypoleucos .159, 165 

T. nebularia .45, 165 

T. stagnatilis . . . .. 45 

Tropic-bird, Red-tailed .... 44 

Turnix varia . 92 

T. velox . 92 

Turnstone ... 4> 

Turtledove, Senegal .. . . 4, 17 
Turtledove, Spotted (Indian) 7, 17 
Twentyeight Parrot 93, 100, 123, 

146 165 
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Tyto novae-hollcindiae .. .. 21 

Warbler, Western .. 17, 94, 165 
Wattle-bird, Little .. .. 18, 97 

Wattle-bird, Red 17, 19, 96, 166 

Weebill.94, 123 

Whimbrel.45 159 

Whimbrel, Little.159 

Whistler, Golden .. .. 95, 166 
Whistler, Rufous .. 17, 95, 166 
Willy Wagtail .. 17, 95, 100, 166 
Wood-Swallow, Black-faced 18 
Wood-Swallow, Dusky .. 97, 166 
Wood-Swallow, Masked .. 159 

Wood-Swallow, White-breasted 

159 

Wren, Banded Blue 94, 135, 165 
Wren, Black-and-white . . . . 159 
Wren, Blue-breasted . . . . 94 

Wren, Splendid .. 94, 135, 165 

Wren, Superb Blue.135 

Zebra Finch.159 

Zosterops gouldi 17, 19, 20, 96, 

100, 166 

Z. lateralis . 20 

REPTILES 

A blepharus . 18 

A blepharus boutonii .. 79, 167 

A. butcheri . 43 

A. greyi . 43 

A. titnidus ...144 

Aipysurus laevis .158 

Amphibolous barbatus .. .. 167 
A. b. minor .. 142, 144, 157, 182 

A. caudicinctus .157 

A. inermis . 43 

A . isolepis gularis . 43 

Aprasia repens .141 

A. smithi .141 

A. striolata .141 

Brachysoma christeanum .. 158 

Chelodina oblonga .. 122, 166 

Chelonia mydas .156 

Cryptoablepharus plagiocepludus 

157 

Ctenotus atlas .144 

C. cal urns . 43 

C. colletti nasutus .144 

C. grandis .43, 157 

C. helenae .144 

C. leonhardii .144 

C. lesueurii .43, 157 

C. pantherinus occelifer 43, 157 
C. quattuordecimlineatus 43, 144 
C. schomburgkii .144 

C. wotjulurn .157 

Delma fraseri .43, 156 

Demansia nuchalis .. 167, 187 

D. psammophis reticulata . . 158 
Diplodactylus ciliaris .. 142, 144 

D. conspicillatus .144 

D. pule her .144 

Egernia depressa . 79 


E. kingii .167 

Eretmochelys imbricata . . 156 

Gehyra variegata .. 79, 80, 156 
IIcteronotia binoei . . . . 80, 156 
Leiolepisma trilineatum . . 167 

Lerista bipes .157 

L. elegans .157 

L. muelleri .157 

Lialis burtoni .157 

Liasis childreni .158 

Morethia taeniopleura . . . . 157 

Oedura lesueurii . 84 

O. marmorata . 79 

O. reticulata .82, 146 

O. robusta . 83 

Omolepida branchiale .. .. 157 
Physignathus gilberti . . . . 157 

P. longirostris . 43 

Proablepharus reginae .. .. 157 

Pseudechis australis .158 

Rhyne hoed ura ornata .. 80, 144 
Sphenomorphus isolepis .. 157 

Trachysatirus rugosus .. . . 18 

Typhlops diversus .158 

Varan us brevicauda .. 113, 144 
V. caudolineatus .. 76, 142, 144 
V. eremius .. .. .. 39, 142, 182 

V. giganteus . 157 

V. gilleni . 76, 142, 144 

V. gouldi 81, 97, 115, 120, 141, 

182 

V. g. flavirufus .141 

V. griseus .121 

V. tristis . 79, 142, 180 


AMPHIBIA 

Crinia . 18 

Cyclorana cultripes . . .. 159 

//elioporus ... .. 18 

Pseudophryne guentheri . . 18 

FISHES 

Anguilla australis .130 

Arripis trutta .108, 130 

Carassius carassius .130 

Chrysophrys unicolor .. . . 108 
Cnidoglanis megastoma .. .. 188 

Fugti rubripes .109 

Maccullochella macquariensis 130 

Perea fluviatilis .130 

Plectroplites ambiguus . . , . 130 

Pomatomus saltator .108 

Salmo gairdnerii .130 

Spheroides pleurogramma . . 101 
Tinea tinea .130 

INSECTA 

Acraea andromacha . 98 

Anaphaeis java . 98 

Anoplostethus opalinus .. .. 129 

Antimima cryptica .167 

Apis mellifera .129 
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Campanotus nigriceps .. 

C. claripes . 

Catasarcus asphaltinus .. 

Catopsillia scylla . 

C. potnona . 

Cephrenes trichopepia .. 
Cepora perimale .. .. 

Chaetocneme beata .. 
Coptotermes acinaciformis 


167 

167 

147 

98 

98 

98 

98 

98 

126, 

167 

98 


Cressida cressida .. 

Dancuts affinis .. 98 

D. chrysippus petilia .. 18, 98 

Delias argenthona . 98 

Euploea Sylvester . 98 

Ett remit her la . 98 

E. hecabe . 98 

E. laeta . 98 

E. sana . 98 

E. smilax . 98 

Eurymelops . 18 

Harpobittacus . 18 

Heteronyclms sanctae-helenae 192 

Hypocysta adiante . 98 

Hypolimnas bolina . 98 

H. misippus . 98 

Iridomyrmex purpureas 111 , 167 

Melanitis leda . 98 

Melophortis .. . • .. 167 

Myrmecia arnoldi/nigriceps 167 

M. chasei .125 

M. nigriscapa .167 

M. vindex .125, 167 

Myrsidea pectinata .135 

M. strangeri .135 

Narat Ultra a raxes . 98 

Nasutitermes exitiosus .. .. 167 

Papilio canopus . 98 

P. de mole us . 98 

Pelopidas lyelli . 98 

Pieris rapa .167 

Polyurct pyrrhus . 98 

Precis orithya . 98 

P. villida . 98 

Prosotas nor a .. . 98 

Pyrameis cardtti kershawi . . 18 

Rhipidocera fentoralis .. .. 167 

Rhytidoponera .127 

Spilosoma glatignyi .189 

TeleogryHits commodtis . . . . 129 

Zizeeria otis . 98 


ARACHNIDA 


Gasteracantha minax .. . . 18 

Scolopendra morsitans . . . . 146 

Urodacus ho pi tints .120 

U. novaehollandiae . 121 


CRUSTACEA 


Cherax preissi .131, 167 

C. tenuimanus .133 


MOLLUSCA 


A ustrosuccinea .167 

Cochlicella acuta .100 

Coxiella glabra .167 

Cymbiola nivosa .124 

Dinassovica jottrdani .. .. 124 

Mystaponda vitellus .124 

Nautilus .124 

Thebci piscina .100 


PLANTS 

Abrus precatorius .176 

Acacia . 16 

Acacia anettra .177 

A. bivenosa .151 

A. coriacea .151, 174 

A. cyanophylla .163 

A. pulchella .163 

A. rostellifera .174 

A. truncata .. .. .177 

Actinostrobus pyramidalis .. 161 
Adeitanthos cygnorum .... 16 

Adriana tomentosa .174 

Aeschynomene indica .. .. 173 
Alternanthera nodi flora .. .. 162 
Amphipogon turbinatus .. 16 

Anigozant/tos humilis .. .. 15 

A. manglesii . 19 

A. viridis .162 

Anthocercis lit tore a .163 

Arctotheca calendula .. . . 164 

Arthrocnemum bidens . . . . 162 

A. halocnemoides var halocne - 

moides .162 

A. halocnemoides var. 

pergranulatum .162 

Arthropodium capillipes .. 162 

Aster sit hit hit us .164 

Asterolasia pheballioides 178, 179 
Astroloma stomarrhena .... 17 

A triplex hypoleuca .162 

A. petula .162 

Baeckea camphorosmae .... 16 

Banksia attenuata . 16 

B. elegans .. .. .. 179 

B . ilicifolia . 16 

B. littoralis .162 

B. menziesii .* . 16 

Becmfortia dampieri . . 174, 177 

B. squarrosa . 16 

Bossiaea biloba . 16 

B. eriocarpa . 16 

Brachycome ciliocarpa .. .. 174 

B. latisquamea .177 

Brachyloma preissii .163 

Bure liar diet urn be l lata .. .. 15 

Cakile maritima .163 

C. deformis .162 

Caladenia filamentosa . . . . 15 

C. flava .15, 162 

C. pectinata . 15 

Calandrinia Uni flora . . . . 174 
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Calectcisia cyanea . . . . 


15 

Grevillea candolleana . . 

178, 

179 

Canavalia obtusifolia . . 


175 

Grevillea platypoda .. 


117 

Carex jciscictilciris . . . . 


161 

Haemodorum . 


15 

Carpobrotus aequilaterus 


162 

Haketi lorea . 


151 

Cassytha racemosa . . . 


163 

//. prostrata . 


162 

Casuarina fraseriana .. 

. , 

16 

//. ruscifolia . 


16 

C. glauca . 


162 

//. sulcata . 


16 

C. humills . 


16 

//. varia . 

16, 

162 

C. obesa . 


162 

//. verrucosa . 


117 

C. pinaster . 


73 

Halo phi la ovalis . 


161 

Cham a esci l la corym bosa 


162 

Halgania littoral is . . . . 


177 

Che nopodium mu rale 


164 

Hannafordia quadrivalvis 

f . . 

174 

Clerodendrum lanceolatum 

173 

Hardenbergia comptoniana . 

163 

Clianthus formosus 174, 

175, 

177 

Hemiandra linearis . . . 


17 

C nirte>vn/>rnui 


16 

Hibbertia aurea . 


16 

Conospermum stoechadis . . 

16 

IE huegelii . 


16 

C. triplinervium .. 15, 

16, 

162 

//. hypericoides . 


16 

Conostephium pendulum 


17 

//. pachvrrhiza .. 


16 

Conostylis aculeata .. . 


162 
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BUTCHER, Mrs. Gloria, 109 Branksome Gardens, City Beach, 6015 


CALABY, J. H., Box 84, Lyneham, Canberra, A.C.T., 2602 
CAMPBELL, Mrs. A., 103 Shcnton Rd., Swanboume, 6010 
CAMPBELL, Mrs. M. E'., 14 Princeton Court, Thornlie, 6108 
CAMPIN, Mrs. Dorothy, 123 Hardy Rd., Belmont, 6104 
CARDON, Mrs. S., 6 Saladin St., Swanbourne, 6010 
CARNABY, K., Wilga, 6243 (I.) 

CARNABY, Mrs. K., Wilga, 6243 (I.) 

CASEY. Bro. T. f c/- Trinity College, Riverside Drive, Perth, 6000 
CAVANAGH, Mrs. B., 7 Lana Court, Rossmoyne, 6155 
CHALMER, H. P., 10 Hermes St., Riverton, 6155 
CHALMER, Mrs. H. P., 10 Hermes St., Riverton, 6155 
CHANDLER, Miss L.. 25 Mcrriwa St.. Nedlands, 6009 

CHAPMAN, G., c/- CSIRO Divn. of Wildlife Research, Clayton Rd., Helena 
Valley, 6556 (B.) 

CHEESEMAN, G. M., P.O. Box 6, Mundaring, 6073 
CHESTER, G., Kalinda Gardens, 80 Clydesdale St., Como, 6152 
CHEYNE, Miss B. M., 9 Saladin St., Swanbourne, 6010 (B., Bot., C., G.) 
CHEYNE, Miss D., 9 Saladin St., Swanbourne, 6010 (B., Bot., C., G.) 
CHISHOLM, A. H. f “Nenagh,” Milson Rd., Cremornc Pt., N.S.W. 2080 (B.) 
CHITTLEBOROUGH. Dr. R. G., 7 Rochdale Rd., Claremont, 6010 
CHRISTENSEN. P., P.O. Box 136, Manjimup, 6258 
CHRISTCHURCH GRAMMAR SCHOOL, Claremont, 6010 
CHRISTOPHER. Mrs. A.. P.O. Box 58, West Perth, 6005 (B.) 

CLARKE, Mrs. A., 22 Hillway, Nedlands, 6009 

CLARKE, Mrs. M. J., The Log Cabin, Ryccroft Rd., Darlington, 6070 (B.) 
CLAY, R. C., c/- C.B.A. Bank, P.O. Box 19, Boulder, 6432 
CLAY, Mrs. R. C., c/- C.B.A. Bank, P.O. Box 19, Boulder, 6432 
CLEMENTS, Dr. D., 21 Goldsmith Rd., Claremont, 6010 
CLEMENS, L., 2 Joiner St., Melville, 6156 
CLEVELAND, Miss O. F., 27 Mcrriwa St., Nedlands, 6009 
CLIFTON, Miss C., 16/83 Bay View Tee., Claremont, 6010 
COLEBATCH, H., 27 Portland St., Nedlands, 6009 
COLEBATCH, Lady M., 27 Portland St., Nedlands, 6009 
COLEMAN, I\, Flat 4/8 Richardson St., West Perth, 6005 
COLEMAN, Mrs. P., Flat 4/8 Richardson St., West Perth, 6005 
CONGDON, E., 249 South Terrace, South Fremantle, 6162 
CONGREVE, P., Yanchep Park, Yanchep 6065 
CONNOR, P. St. Barbe, 117 Winthrop Avc., Crawley, 6009 
CONNOR, Mrs. Dorothy St. Barbe, 117 Winthrop Avc., Crawley, 6009 
COOK, David, c/- Union Carbide Exploration Co., Suite 601 112 W. Pender 
St., Vancouver Island, British Columbia, Canada (Vert. Palaeontology, 
Geol., Mb.) 

COOK. Miss E. G., 97 Mcrriwa St., Nedlands, 6009 

COOPER, Hal, HALCO Engineering, cr. King & George Sts., East Fremantle, 
6158 

COPEMAN, Mrs. E., 21 cr. Beach Rd. and Cliff St., Marmion, 6020 (B., F., 
G., Geogr., I.) 

COTTRELL, G. W., Jr., R.F.D., 2 Hillsboro, New Hampshire 03244, U.S.A. (B.) 
CORNISH, Mrs. A., 3 Hornsey Rd., Floreat Park, 6014 
CRABB, Mrs. D.. R.M.B. 410, Kojonup, 6395 
CRAIG, Mrs. P., 76 Foss St., Bicton, 6157 
CRANNIGAN, Mrs. S., 3 Roscommon Rd., Floreat Park, 6014 
CRAWFORD, Dr. I. M., c/- W.A. Museum, Francis St., Perth, 6000 
CROMMELIN, Miss M. F.. The Crommclin Biological Station, Pearl Beach, 
via Woy Woy, N.SAV., 2256 

CROWE, I. F., 212 Mountway Flats, 36 Mount St., Perth, 6000 (G., Geol., 
Geogr.) 

CRUTTENDEN, Mrs. M., 18 Stewart St., Mosman Park, 6012 
CULLEN, M., 1 Kitchener St., Shenton Park, 6008 
CULLEN, Mrs. M., 1 Kitchener St., Shcnton Park, 6008 
CURRIE, Mrs. A., 2 Owen Rd., Darlington, 6070 
CURRY, A. G., 248-250 Mill Point Rd., South Perth, 6151 
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DACHTLER, Mrs. W., Lot 23, Hartfield Rd., Forrestfield, 6058 
DARLING, Miss J. M., 30 Megalong Rd., Hollywood, 6009 
DARLING, Mrs. M., 30 Megalong Rd., Hollywood, 6009 
DART, J., P.O. Box 14, Dumbleyung, 6350 
DAVIDSON, Mrs. M„ 107 Forrest St., South Perth, 6151 
DAVIES, Marc, 10 Auborough St., Doubleview, 6018 
DAVIES, Dr. P., c/- Royal Perth Hospital, Perth, 6000 
DAVIES, Dr. S. J. J. F., Waters Upton, Mt. Helena, 6555 (B., Behaviour, 
Bot., M.) 

DAVIS, R- E., c/- Haematology Dept., Royal Perth Hospital, Perth, 6000 
DE LA HUNTY, Mrs. S., 22 Fraser Rd., Applecross*, 6153 
DELL, Bernard, Dept, of Botany, University of W.A., Nedlands, 6009 
DELL, E., Location 754, Aldersyde Rd., Bickley, 6076 
DELL, J., P.O. Box 24, Kaiamunda, 6076 (B., R.) 

DELL, Mrs. J., P.O. Box 24, Kaiamunda, 6076 
DICKENS, M. G., 176 Williams Rd., Gooseberry Hill, 6076 
DICKENS, Mrs. M. G., 176 Williams Rd., Gooseberry Hill, 6076 
DOLEY, Mrs. A. C., “Koobabie,” Coorow, 6515 
DONG, C., 60 Ambcrley Rd., Balga, 6061 

DOUGLAS, A. M., c/- W.A. Museum. Francis St., Perth, 6000 (I., M.) 

DOWNIE, R., 11 Troy Tee., Daglish, 6008 

DOYLE, G. E., Lot 73, Hanley St., West Swan, 6055 

DOYLE, Mrs. G. E., Lot 73, Hanley St., West Swan, 6055 

DRUITT, P., 97 North wood St., Leedervillc, 6007 

DUFFIELD, Mrs. E., 43 Waterloo St., Joondanna, 6060 (Bot.) 

DUNNE, J. P-, 40 Owston St., Mosman Park, 6012 
DUNNE, Mrs. J. P., 40 Owston St., Mosman Park, 6012 
DUNNING, R. F., 9 Bridgeway Ave., Ferndale, 6155 
DUNNET, C. G., Post Office, Yundurup, 6208 
DUYKER, Mrsr. W. M., 1 Robertson Rd., Wanneroo, 6061 
DWYER, Mrs. Jean, 54 Thomas St., Nedlands, 6009 


EADIE, Mrs. M., 39 Ord St., Claremont, 6010 

EALEY, Dr. E. H. M., Dept, of Zoology, Monash University, P.O. Box 92, 
Clayton, Vic., 3168 (B., M., Mb.) 

EDGAR, I. M., 37 Mitchell St., Ardross, 6153 (B., Ph.) 

EDGAR, Mrs. I. M., 37 Mitchell St., Ardross, 6153 

EDKINS, E., Biochemistry Dept., University of W.A., Nedlands, 6009 

EDWARDS, Miss Noreen, 97 Adelma Rd., Nedlands, 6009 

EIVERS, Miss G., 22 Kings Rd., Subiaco, 6008 

ELKINGTON, Mrs. K., 15 Kershaw St., Subiaco, 6008 

ELLIOTT, G. T., Box X2297, G.P.O., Perth, 6001 

ELLIOTT, Miss S., 86 Webster St., Nedlands. 6009 (B., Bot.) 

ELLIS, M. C., c/- W.A. Museum, Francis St., Perth, 6000 
ELSON, Miss' K. P., c/- Botany Dept., University of W.A., Nedlands, 6009 
ENGER, Eldcn D., 3100E Gordonville Rd., Route 10, Midland, Michigan 
48640, U.S.A. 

ERICKSON, Mrs. R., 1 Boronia Ave., Nedlands, 6009 


FAGAN, Mrs. P. J., 6 Mount St., Claremont, 6010 

FAIRHALL, A. J. H., c/- J. Fairhall, 128 Whatley Cres., Maylands 6051 

FALLON, Mrs. R., 4 Cuthbert St., Shenton Park, 6008 

FEWSTER, A., 41 Morphett Cres., Bateman, 6153 

FEWSTER, Mrs. A., 41 Morphett Cres., Bateman, 6153 

FISCHER, Miss* P., Hillsden Rd., Darlington, 6070 

FISHERIES & FAUNA DEPARTMENT, 108 Adelaide Tee., Perth, 6000 
FLEAY, Miss J., 3/57 Troy Tee., Daglish, 6008 
FLETCHER, K. F., 10 William St., Armadale, 6112 

FORD, Julian, Lot 71, Sanderson Rd., Lesmurdie, 6076 (B., G., M., R.) 

FOWLER, E. A., Box 150, Wongan Hills, 6603 

FRASER, J., Lot 22, Waylcn Rd., Greenmount, 6056 

FREMLAIN, R., c/- Forests Dept., Collie, 6225 

FRIEZE. Mrs. G. N., 1 The Esplanade, South Perth, 6151 

FROUDIST, J. H., 20a Cunningham St., Ardros*s, 6153 

FRY, J., 23 Cowper Rd., Sorrento, 6020 

FRY, T. C., 25 Saunders St., Swanbourne, 6010 

FYFE, Mrs. S. J., 13 Waved Rd.. Dalkeith, 6009 

GARDINER, A., 37 Parramatta Rd., Doubleview, 6018 

GARDINER, Mrs. A. J., Unit 4, Kintail Rd., Applccross, 6153 

GARDINER, Mrs. B„ 35 Beatrice Rd., Dalkeith, 6009 

GARRETT, E. J., 255 Vincent St., Leedcrville, 6007 (B., E., Geol., M., R.) 
GARRATY, E. J., 28 Egham St., Victoria Park, 6100 


GAUNTLETT, Box 47, Kalamunda, 6076 
GAWN, K. J., Box 126, Woodanilling, 6316 
GAWN, Mrs. K. J., Box 126, Woodanilling, 6316 

GENT1LLI, Dr. J., 65 Bruce St., Ncdlands, 6009 (Climatology, Biogeography, 
Mycology) 

GENTILLI, Mrs. J., 65 Bruce St., Nedlands, 6009 

GENOWAY, H. H., Museum of Natural History, University of Kansas, Law¬ 
rence, Kansas, 66044. U.S.A. 

GEORGE, A. S., c/- W.A. Herbarium, Dept, of Agriculture, Jarrah Rd., South 
Perth, 6151 (Bot., G., Geogr.) 

GIBB, S. R. f 30 Eureka Rd., Wilson, 6107 
GILES, Miss D., 79 Grand Promenade, Bedford, 6052 
GILLETT, J., P.O. Box 19, Wanncroo, 6065 
GILLETT, Mrs. J., P.O. Box 19, Wanneroo, 6065 
GILLIS, Miss Kay, Apt. 10, 82 Broadway, Nedlands, 6009 
GLADSTONE, B.' L., 73 Goldsworthy Rd., Claremont, 6010 
GLADSTONE, Mrs*. B. L., 73 Goldsworthy Rd., Claremont, 6010 
GOADBY, Cr. Jean, 58 Williams Rd., Ncdlands. 6009 
GODFREY, Eric, 11a Scroop Way, Spcarwood, 6163 (B.) 

GODFREY, Mrs. E., 11a Scroop Way, Spearwood, 6163 
GRALTON, P., 29 Bernard Rd., Claremont, 6010 
GRALTON, Mrs. P., 29 Bernard Rd., Claremont, 6010 
GRATTE, S. G., 296 Seventh St., Wonthella, 6530 
GREEN, Mrs. J., 288 Hale Rd., Woodlands, 6018 
GREGORY, Mrs. G., Unit 2, 9 Leonora St., Como, 6152 
GRETTON, E.. 8 Cherry Rd., Woodlands, 6018 
GRETTON, Mrs. E., 8 Cherry Rd., Woodlands, 6018 
GRIFFITHS, K., Post Office, Parkcrville, 6553 (B., Bot., I., R.) 

GUILDFORD GRAMMAR SCHOOL, Guildford, 6055 
GUPARIS, Miss Sandra, 84 Redfcrn St., North Perth, 6006 


HALEY, D., 41 Baal St., Palmyra, 6157 
HALEY, Mrs. D., 41 Baal St., Palmyra, 6157 
HALLAM, Prof. H. E., 13 Walter St., Claremont, 6010 
HALLAM, Mrs. H. E., 13 Walter St., Claremont, 6010 (E.) 

HALLIDAY, W. H., 34 Gallop Rd., Ncdlands, 6009 
HAMILTON, C. S., 13 Aidie Rd., Bentley, 6102 (B.) 

HAMILTON, G., 24 Nollamara Ave., Nollamara, 6061 
HAMMOND, R. K., Flat 106, 53 The Esplanade, South Perth, 6151 
HANCOCK, L, 16 Ashstead St., Morley, 6062 
HANSEN, P., 57 Balmoral St., Victoria Park, 6100 
HANSEN, P. R., 31 Auborough St., Doublcvicw, 6018 
HARDING, Miss C., Bidgemia, Gascoyne Junction, 6705 
HARGREAVES, J. D„ 3258 Albany H’way, Armadale, 6112 
HARNETT, Mrs. J., Lot 554, Knowsley St., Derby, 6728 
HARRISON, Miss V., 27 Henley Rd., Mt. Pleasant, 6153 
HART, D.. CSIRO Divn. of Wildlife Research, P.O. Box 39998, Minnellie, 
N.T. 5789 

HART, Ray, 27 Whitfield St., Floreat Park, 6014 

HASKINS, Dr. C. O., Carnegie Institution of Washington, 1530 P. Street, 
N.W. Washington 5, D.C., U.S.A. 

HASSETT, A. J., 316 Salvado Rd., Floreat Park, 6014 
HASSETT, Mrs. A. J., 316 Salvado Rd., Floreat Park, 6014 
HEAD, Max, P.O. Box 86, Tuart Hill, 6060 (Mb., Ph., Sp.) 

HEAD, Mrs. M., P.O. Box 86, Tuart Hill, 6060 
HEALEY, Mrs. B., 26a Lake Ave., Shenton Park, 6008 
HEFMEESTER, H. A., 48 Davis Rd., Attadale, 6156 

HEINSOHN, Dr. G. E., Zoology Dept., James Cook University, P.O. Box 
999, Townsville, Q. 4810 

HEMSLEY, Dr. L„ N. B. Love Industries Pty. Ltd., P.O. Box 1, Enfield, 
N.S.W. 2136 

HEMSLEY, T. D.. 64 Canning Ave.. Mt. Pleasant, 6153 
HEMSLEY, Mrs. T. D., 64 Canning Ave.. Mt. Pleasant, 6153 
HIGGS, M., Flat 8, 34 North Beach Rd., North Beach, 6020 
HIGHAM, H., 114 Matheson Rd., Applecross, 6153 
HILL, Rev. W. R., Nelson St., Bridgetown, 6255 
HISCOCK, Miss I., 61 Leeds St., Dianella, 6062 
HODGKIN, Dr. E. P., 6 Princes St., Mosman Park, 6012 (I., Mb.) 

HOGARTH, P. J., P.O. Box 100, West Perth, 6005 
HOGARTH, Mrs. P. J., P.O. Box 100, West Perth, 6005 
HOGARTH, T. W., cr. Dairy and Lionel Rds., Darlington, 6070 (B.) 
HOGARTH, Mrs. T. W., cr. Dairy and Lionel Rds., Darlington, 6070 (B.) 
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HOGBIN, R. H., 5 Market St., Waterman’s Bay, 6020 
HOGBIN, Mrs. R. H., 5 Market St., Waterman’s Bay, 6020 
HORWOOD, J., 6 Loch St., Claremont, 6010 
HUNTER, J. L., 139 Calais Rd., Wembley Downs, 6019 (B.) 
HUSSEY, Miss B. M. J., 50 Viking Rd., Dalkeith, 6009 (Bot.) 
HUTCHINSON, Mrs. D., 39 The Esplanade, Nedlands, 6009 
HUTCHINSON, J. H., Brockman St., Balingup, 6253 
HUTCHISON, B., 11 Birdwood Avc., Woodlands, 6018 (B.) 
HUTCHISON, David. 7 Fern St., Swanbourne, 6010 
HUTCHISON, Mrs. D., 7 Fern St., Swanbourne, 6010 
HUTCHISON, Miss J., 7 Fern St., Swanbourne, 6010 


IRWIN, N. W. D., 24 Darlcy Heights. Darley St., South Perth, 6151 
IRWIN, Mrs. N. W. D., 24 Darley Heights, Darley St., South Perth, 6151 


JACOBS, Dr. A., c/- Post Office, Narrogin, 6312 
JAMES, D. F., Commercial Rd., Forrestdale, 6112 
JASPER, Miss Rosemary, 95 Brookton H'way, Roleystone, 6111 
JEMDERSON, Miss R., 4/3 Ranelagh Cres., South Perth, 6151 
JENKINS, Mrs. C. F. H., 22 Freshwater Close, Claremont, 6010 
JENSON, J. J., 71 First Ave., Mt. Lawley, 6050 
JESSOP, Mrs. E., 17 Victoria St., South Perth, 6151 
JOHNSON, Miss D., 6 Merriwa St., Nedlands, 6009 
JOHNSTONE, R. E., W.A. Museum, Francis Street, Perth, 6000 
JONES, A. D., Shire Offices, Manjimup, 6258 (B., M.) 


KEAST, Prof. J. A., Dept, of Biology, Queen’s University, Kingston, Ontario, 
Canada, K7L 3N6 

KEEHNER, Mrs. L., 3 Hawkins St., Mt. Pleasant, 6153 (G.) 

KEIGHERY, G. J., c/- Dept, of Botany, University of W.A., Nedlands, 6009 
KEIGHERY, Mrs. G. J., c/- Dept, of Botany, University of W.A., Nedlands, 
6009 

KEMP, Dr. E. M., W.A. Petroleum P/L, G.P.O. Box C1580, Perth, 6001 
KENDRICK, G. W., c/- W.A. Museum, Francis St., Perth, 6000 (C., Quat¬ 
ernary Geol.) 

KENNEALLY, K. F., c/- W.A. Herbarium, Dept, of Agriculture, Jarrah Rd., 
South Perth, 6151 (Bot.) 

KERR, Miss K. M., 16 Echo Rd., Kelmscott, 6111 
KLUMP, Miss J., 30a Lalor St., Scarborough, 6019 

KIRSCH, Dr. J. A., Dept, of Zoology, University of Kansas, Lawrence, 
Kansas 66044, U.S.A. 

KNIGHT, Dr. J. O., 32 The Boulevarde, Floreat Park, 6014 
KNIGHT, Mrs. J. O., 32 The Boulevarde, Floreat Park, 6014 
KNOTT, E. D., 77 Kalinda Drive, City Beach, 6015 
KOCH, L. E., 51 Kingsway, Nedlands, 6009 
KOLICHIS, N., 166 Howe St., Osborne Park, 6017 (B.) 

KOVALEVS, Peter, Govt. Primary School, Koolan Island, 6733 
KRUISKAMP, J. P., 79 Holman St., Alfred Cove, 6154 
KRYGGER, Miss Daphne M., P.O. Hopetoun, 6348 


LACOUR-GAYET, Mme. R., 19 Avenue Franklin Roosevelt, Paris, France. 

LAMB, David R., 38 Raymond St., Mt. Pleasant, 6153 

LAMB, Mrs. S., 38 Raymond St., Mt. Pleasant, 6153 

LAMBRECHTS, 1 Clarence St., Mt. Lawley, 6050 

LAMING, Mrs. D., 83 Ellen St., Fremantle, 6160 

LANCE, K. A., 71 Thelma St., Como, 6152 

LANE, J. A. K., Dept, of Fisheries & Fauna, 108 Adelaide Tee., Perth, 6000 
LANE, M. A., 38 Willcock Ave., Nollamarra, 6061 
LANTZKE, Mrs. L, Ailsea St., Wembley Downs, 6019 

LANTZKE, Dr. L, Graylands Teachers’ College, Mimosa Ave., Graylands, 
6010 

LAW, Mrs. Beryl, 6 Bellevue Tee., Swanbourne, 6010 
LEE, V., 36 Clarke Street, Nedlands, 6009. 

LEE, Mrs. V., 36 Clarke Street, Nedlands. 6009. 

LeFANU, S., 41 Riverview Tee., Indooroopilly, Q. 4068 (G). 

LEFTWICH, T., Forests Dept., Manjimup, 6258 
LEIGHTON, Mrs Patti, 6 Hall Terrace, Mosman Park, 6012 
LE SOUEF, Miss N., 154 Forrest St., Peppermint Grove, 6011 
LEWIS, Miss D., 20 Parramatta Rd., Doubleview, 6018 
LIBRARY BOARD OF W.A., James St., Perth, 6000 
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LINDBERG, B., 21 Clarke Rd., Morley, 6062 (Mb.) 

LINDGREN, E., Wildlife Laboratory, c/- D.A.S.F., Konedobu, Papua New 
Guinea (B., G., Ph.) 

LINDSEY, Miss P. # 20 King’s Rd.. Subiaco, 6008 
LINSTEAD, G., Flat 6, 10 Stone St., South Perth, 6151 

LITTLEJOHN, Dr. M. J., Dept, of Zoology, University of Melbourne, Park- 
ville, Vic. 3052 

LOARING, Mrs. M., “Wood St. Mars,” Bickley, 6076 (B.) 

LOCKTON, Mrs. A. J., 122 Bussell H’way, Busselton, 6280 
LOCKTON, R. K., 34 Armadale Cres., Mt. Lawley, 6050 
LODGE, G. A., R. M. 107D, Boyup Brook. 6244 (B.) 

LONSDALE, A. J., 27 Gilroy Way, Lesmurdie, 6076 

LUKE, Miss* M., c/- German Dept., University of W.A., Nedlands, 6009 

LULLFITZ, F., Post Office. Broome, 6725 

LUYER, J., 249 Marmion St., Cottesloc, 6011 

LUYER, Mrs. J., 249 Marmion St., Cottesloc, 6011 


MACDONALD, J. D., 20 Glencagle St., Kenmorc, Q. 4069 (B.) 

MacLENNAN, D. G., 16 Butterick Place, Girrawheen, 6064 
MACK, Kevin, 7-42 Hampden Rd., South Perth, 6151 

MAIN, Dr. B. Y., c/- Zoology Dept., University of W.A., Nedlands, 6009 (A.) 
MANION, Bro. B. C., Christian Brothers’ High School, 375 Stirling St., 
Highgate, 6000 

MANNING, Mrs. M„ M.B.E., 154 Forrest St., Peppermint Grove, 6011 
MARR, Mrs. Noela, 1/160 North Beach Rd.. Tuart Hill, 6060 (B., Bot.) 
MARKHAM, John M. f 334 Rokeby Rd., Subiaco, 6008 
MARSHALL, D., Flat 1/115 Ocean Drive, Bunbury, 6230 
MARSHALL, Mrs. D., Flat 1/115 Ocean Drive, Bunbury, 6230 
MARCHANT, Dr. Neville, c/- W.A. Herbarium, Dept, of Agriculture, Jarrah 
Rd., South Perth, 6151 

MARSHALL, Mrs. Lorraine, 38 Gladstone Ave., South Perth, 6151 
MARSHALL, Ross, 38 Gladstone Ave., South Perth, 6151 
MASTERS, Bernard, 18 Fifth Ave., Mt. Lawley, 6050 
MASTERS, Mrs. G., 3 Carrigg Cres., Kelmscott, 6111 
MAWSON, J. R., 42 Aurclian St., Palmyra, 6157 (A., R.) 

McAULEY, P. J., Flat 23, “Twin Palms,” 33-37 Fairlight St., Mosman Park, 
6012 

McCARTHY, Miss N., 34 McBeth Way, Kardinya Park, 6163 
McCLEAN, 42 Hackett Rd., Mandurah, 6210 
McCORMICH, Mrs. C., 35 Paris Way, Karrinyup. 6018 
MCDONALD. Mrs. G. A., 35 Park Rd., Mt. Lawley, 6050 
McFARLAND, Noel. P.O. Box 475, Gcraldton, 6530 
McGAURAN, Miss J., “Bunya”, Yuna, 6532 (B., Bot., I., R.) 

McGILL, A. R., 95 Nuwarra Rd.. Moorebank. N.S.W. 2170 (B.) 

McHUGH. L. J., 30 Oliver Rd., Roseville, N.S.W. 2000 (B.) 

McKAY. R. J., c/- Queensland Museum, Brisbane, Q. 4000 (A., F.) 
McKEAN, J. L., CSIRO Divn. of Wildlife Research, P.O. Box 39998, Win- 
nelie, N.T. 5789 (B.. M.) 

McKENNA. L. N., 12 Goldsworthy Rd.. Claremont. 6010 (G.) 

McKENZIE, Mrs. P., 18 Riley Rd., Claremont, 6010 
McMILLAN, D. J., 138 Broome St., Cottesloc, 6011 
McMILLAN. R. P., 82 Railway St., Cottesloc, 6011 (B., Bot., I., Mb.) 
McNAMARA, B. A., 9 Central Ave., Rossmoyne, 6155 
McNAMARA, Mrs. B. A., 9 Central Ave., Rossmoyne, 6155 
MAYR, Prof. Ernst, c/- Museum of Comparative Zoology, Harvard University, 
Cambridge, Mass. 02138, U.S.A. 

MENADUE, Mrs*. M. A., c/- Kobcelya C. of E. Girls’ School, P.O. Box 93, 
Katanning, 6317 

MERCER, R., 26 Muir St.. Innaloo, 6018 
MERCER. Mrs. R., 26 Muir St., Innaloo, 6018 
MERRIFIELD, C, T., 10 Bridge St., S. Guildford. 6055 
MERRIFIELD. Mrs. C. T., 10 Bridge St., S. Guildford, 6055 
MERR1LEES, Dr. D., c/- W.A. Museum, Francis St., Perth, 6000 (M., Sp., 
Fossils) 

METHODIST LADIES COLLEGE, Claremont, 6010 
MEUNIER, Miss M. C., Box 9, Mullewa, 6630 

MIFFLIN. Mrs. S., Hon. Sec. Leschenault Naturalists’ Society, P.O. Box 12, 
Brunswick Junction, 6224 

MILHINCH, A. L., “Scabrook," via Northam, 6401 (B., Geol.) 

MILHINCH, Mrs. A. L., “Scabrook,” via Northam, 6401 (Bot., G.) 

MILLARD, M. T., 49 Loton St., Woodlands, 6018 
MILLARD, Mrs. M. T., 49 Loton St., Woodlands, 6018 
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MILLS, Mrs. M. B., P.O. Box 187, Merredin, 6415 (Bot., I., G.) 

MILNE, Miss E., 14 Margaret St., Cottesloe, 6011 
MILNE, Howard, c/- Govt. School, Augusta, 6290 
MILNE, Mrs'. H., c/- Govt. School, Augusta, 6290 

MITCHELL, C. A., c/- Shark Bay Gypsum, 24 Mount St., Perth, 6000 
MITCHELL, Mrs. C. A., c/- Shark Bay Gypsum, 24 Mount St., Perth, 6000 
MOORE, D. L., 9 Napier St., Claremont, 6010 

MOORE, L. C., c/- CS1RO Divn. of Wildlife Research, Clayton Rd., Helena 
Valley, 6056 

MORAN, Miss J., 3 Roscommon Rd., Floreat Park, 6014 

MORGAN, Bro. J. S., Christian Brothers’ High School, 375 Stirling Street, 
Highgate, 6000 

MORGAN, K. H., 3 Jennifer Way, Rossmoyne, 6155 (Geol., Mb.) 

MORRIS, Mrs. Fav E., 3 Rilcv Rd., Claremont, 6010 
MORRIS. Miss H., 139 Stubbs' Ave., Daglish. 6008 (B.) 

MOTT, J. J., 1 Hartfield Way, Balga, 6061 

MOULDS, M. S., 14 Chisholm St.. Greenwich, N.S.W. 2000 (I.) 

MOYES, Mrs. J., Christ Church Grammar School, Claremont, 6010 (B.) 
MUELLER, Otto, 86 Marlow St., Wembley, 6014 (B.) 

MUELLER, Mrs. Otto, 86 Marlow St., Wembley, 6014 
MULLIGAN, A. J., P.O. Box 77, Doublcvicw, 6018 


NASH, Mrs. N., 13 Perkins Rd., Melville, 6156 

NEWBEY, K. R., Ongerup, 6336 (Plant Georgr., Domestication of Native Plants) 
NEWELL, Mrs. L. M. S., 10 Malcolm St., North Beach, 6020 
NOTLEY, A., Yanchep Holiday Village, Two Rocks Rd., Yanchep, 6065 


O’DONNELL, C. E., 5 Vista St., South Perth, 6151 
O'DONNELL, F. J., 102 Caledonian Ave., Maylands, 6051 
OLDHAM, John, 11 Saladin St., Swanbourne, 6010 
OLDHAM, Mrs. Ray, 11 Saladin St., Swanbourne, 6010 
O'LOUGHLIN, K., 12 Turriff Rd., Floreat Park, 6014 
ORR, R., 8 Rennington St., Dianella, 6062 
OSBORNE, II., 259 Lake St., Perth, 6000 


PALMER, Mrs. E., 31 Kenny St., Bassendcan, 6054 (G.) 

PARKES, B., 26 Glen Shion Lane, Mt. Eliza, Vic. 3930 (Freshwater Fishes) 

PARIS, Mrs. J. F., 66 Davies Crcs., Gooseberry Hill. 6076 

PARRY, A., 26 Osborne Rd., East Fremantle, 6158 

PARRY, Mrs. A., 26 Osborne Rd., East Fremantle, 6158 

PARRY, Mrs. I., 4b Shearman St., Attadale, 6156 

PARRY, Miss M., Flat 4. 68 Beach Rd., Bunbury, 6230 

PARTHEZIUS, C., 16 Seaforth Rd., Nollamarra. 6061 

PARTHEZIUS, Mrs. C, 16 Seaforth Rd., Nollamarra, 6061 

PAULEY, Barrie, Boxwood Hills, via Borden, 6338 

PEPPER, A. Y., 65 Brighton Rd., Scarborough, 6019 (B., Colour Ph., G.) 

PERRY, D. H., 26 Egham St., Victoria Park, 6100 

PERRY, Mrs. G., Botany Branch, Dept, of Agriculture, Jarrah Rd., South 
Perth, 6151 (Bot.) 

PERRY, G., 21 Clarke Rd., Morley, 6062 
PERRY, Mrs. G., 21 Clarke Rd., Morley, 6062 

PESCOTT, R. T. M., c/- Royal Botanic Gardens, South Yarra, Vic. 3141 
PETERSON, J. M., 14 Barrv St., Morwcll, Vic. 3840 

PHILIPP, G. A., 2408 Timmendorfcr Strand, Lubcckcr Str., 5 A, Germany 
PHILLIPS, Dr. B., 11 Luita St., Wembley Downs, 6019 

PHITZNER, G., CSIRO Divn. of Wildlife Research, Clayton Rd., Helena 
Valley, 6056 „ 

PIANKA, Dr. E. R., University of Texas, Austin, Texas 78712, U.S.A. 

POLE, Miss E., 17 Hesperia Ave., City Beach, 6015 
POLLARD, Mrs. G., 45 Second Ave., Rossmoyne, 6155 
POOLE, W. E., Box 84, Lyneham, A.C.T., 2602 (G.) 

POOLE-JOHNSON J., 80 Birkdale St., Floreat Park, 6014 
POWELL, Robert, 270 Salvado Rd., Floreat Park, 6014 
POWER. E.. 18 Boulder St., Bentley, 6102 
POWER, Mrs'. E., 18 Boulder St., Bentley, 6102 
PRALL, D. I., 401 Dellar Rd., Maddington, 6109 
PRATT, C. E., 68 Ncwrv St.. Floreat Park, 6014 
PRATT. Mrs. C. E., 68 Ncwry St., Floreat Park, 6014 
PRETSELL, Mrs., 12 Marradong St., Coolbinia, 6050 
PRINGLE, N., 23 Salvado St., Mosman Park, 6012 
PUDOVOSKIS, Mrs. H., 9 Brook St., Bassendean, 6054 
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RAMLY, Miss K., 168b Stirling H’way., Claremont, 6010 
RAMLY, Mrs. M., 168b Stirling H’way, Claremont, 6010 

R.A.O.U. (W.A. Branch), c/- Mrs. N. Marr, 1/160 North Beach Rd., Tuart 
Hill, 6060 

RAYNES, G. W., 7 Warrington Rd., Lesmurdie, 6076 
RAYNES, Mrs. G. W. f 7 Warrington Rd., Lesmurdie, 6076 
RAYNES, W., Ill Stubbs Tee., Daglish, 6008 
RAYNES, Mrs. W. f 111 Stubbs Tee., Daglish, 6008 
READ, Mrs. C. E., 1 Great Eastern H’way., Greenmount, 6056 
de REBEIRA, C. P. S., 17 Seaforth Rd., Nollamarra, 6061 (B.) 
de REBEIRA, Mrs. Alma, 17 Seaforth Rd., Nollamarra, 6061 (B.) 

REID, D. R., c/- Western Mining Corp. Ltd., P.O. Box 17, Leonora, 6438 

REIEL Mn> e °D. R., c/- Western Mining Corp Ltd., P.O. Box 17, Leonora, 6438 

RIDE, Dr. W? D. L., c/- W.A. Museum, Francis St., Perth, 6000 (M.) 
RIDPATH, Dr. M. G., CSIRO Divn. of Wildlife Research, P.O. Box 39998, 
Minnellie, N.T. 5789 „ u _ .. 

ROBERTS, Mrs. Margaret, Unit 4, Armaroo, Southern River Rd., Gosnells, 

ROBINSON, F. N., Wootoona Cottage, Bertram St., Darlington, 6070 

ROBINSON, Mrs. J. M., “Marinup,” Box 61, York, 6302 

ROBSON, P., 84 Powerscout St., Maffrey, Vic. 3860 

ROE, Mrs. K., P.O. Box 4, Gingin, 6530 

ROGERS, E., Box 187, Wongan Hills, 6603 

ROSS, P. H., 58 Pearse St., Cottesloe, 6011 (Fungi) 

ROSS, Miss S., 1 Stevens St., Daglish, 6008 

ROWBOTHAM, Mrs. V., Methodist Ladies’ College, Claremont, 6010 
ROWE, F. W., Kendenup, 6323 (Bot., G., Gcol., I.) 

ROWE, Mrs. G., 116 Ardross St., Applecross, 6153 ^ j 

ROWLEY, Ian, CSIRO Divn. of Wildlife Research, Clayton Rd., Helena 
Valley, 6056 . . c , 

ROYCE, R. D., W.A. Herbarium, Dept, of Agriculture, Jarrah Rd., South 
Perth, 6151 (Bot.) 

RUDWICK, R. E., c/- 285 Wanneroo Rd., Nollamarra, 6061 

RUSSELL, W., “Orana,” North Rocks Rd., North Rocks, N.S.W. 2151 (B.) 


SAAR, A., 106 Woodrow' Avc., Dianella, 6062 (B., Bot.) 

SAAR, Mrs. E. F., 106 Woodrow Ave., Dianella, 6062 (B., Bot., G.) 
SAMUELSSON, L., Flat 8, 5 Colin St., West Perth, 6005 
SAMUELSSON, Mrs. L., Flat 8, 5 Colin St., West Perth, 6005 
SARGEANT, Mrs. M., 37 Wheeler St., Morlcy, 6062 
SARGEANT, J., 44 Hamcrsley Rd., Subiaco, 6008 
SCHAEFER, Ken. 2 Faithful St., Richmond, N.S.W. 2753 
SCOFIELD, Miss J.. 67 Bruce St., Nedlands, 6009 
SEABROOK, Mrs. J., 3/451 Stirling H’way, Cottesloe, 6011 
SEALE, B. W., 30 Eureka Rd.. Wilson, 6107 
SEALE, Mrs. B. W., 30 Eureka Rd., Wilson, 6107 
SEDGWICK, L. E., 112 Rifle Range Rd., Rangeway, Geraldton, 6530 
SELBY, A. D., c/- Gunbower Estate, Gunbower, Vic. 3566 (B.) 

SERVENTY, J. S., 3 Howie St., Woodlands, 6018 (G., Sp.) 

SHANKLAND, Mrs. W., Manmanning, 6465 

SHARLAND. M. S. R., 1 Erina Place, Sandy Bay, Tasmania 7005 (B.) 

SHEARER, B. L., la Bridge Rd., Melville, 6156 

SHEPHERD, Mrs. M., 4 Barcoo Ave., Claremont, 6010 

SHERWOOD, Miss A., 70 Subiaco Rd., Subiaco, 6008 

SHIEL, P. C., c/- H. W. Collins, Nyabing, 6341 

SHIEL, Mrs. P. C., c/- H. W. Collins, Nyabing, 6341 

SHIPLEY, Miss T., Publications Branch, Education Department, Perth, 6000 

SHIPWAY? Mrs. I. M., 8 Elizabeth St., South Perth, 6151 (F., G.) 

SHUGG, H. B., c/- Fisheries & Fauna Dept., 108 Adelaide Tee., Perth, 
6000 (G.) 

SIEBER, A. D., 184 Birkett St., Dianella, 6062 (B., Bot.) 

SKINNER, R. W„ 6 Hart St., Lesmurdie, 6076 

SLIWA, Mrs. G., 23 Farnley St., Mt. Lawley, 6050 

SMART, Miss P., 20 Bombard St., Applccross, 6153 

SMITH, Mrs. B. H., P.O. Box 190, Wongan Hills, 6603 

SMITH, Mrs. E., 66 Bay View Tee., Mosman Park, 6012 (Geol., Mb.) 

SMITH, E. T., 22 Talmage St., Sunshine, Vic. 3020 

SMITH, Dr. F. G., 36 Vincent St., Nedlands, 6009 

SMITH, Mrs. J. I., 36 Vincent St., Nedlands, 6009 
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SMITH, G. G., c/- Botany Dept., University of W.A., Nedlands, 6009 

SMITH, L., 26 Cornell St., Yokine, 6060 

SMITH, Miss L. M., P.O. Box 68, Walgett, N.S.W. 2385 

SMITH, Dr. V., 21 Purdy Ave., Ardross, 6153 

SOFOULIS, J., Exploration Manager, Westralian. Sands Ltd., G.P.O. Box 
U1915, Perth, 6001 

SOTZIK, K., 15 Adamson Rd., Brentwood, 6153 
SOUTHWELL-KEELY, M., 58b Second Ave., Rossmoyne, 6155 
SOUTHWELL-KEELY, Mrs. M., 58b Second Ave., Rossmoyne, 6155 
SPARK, Mrs. F., Secretary, W.A. Gould League, c/- W.A. Correspondence 
School, Perth, 6000 

SPENCE, T., Director, Zoological Gardens, South Perth, 6151 

SPOOR, Dr. J., 29 Louise St., Nedlands, 6009 

SPOOR, Mrs. J., 29 Louise St., Nedlands, 6009 

SPRINGETT, Dr. B. A., 30 Alderbury St., Floreat Park, 6014 

SPRINGETT, Dr. J. A., 30 Alderbury St., Floreat Park, 6014 

SPRY, K., Dept, of Civil Aviation, Derby, 6728 

SPURGE, K. C., Coolup, 6214 

SPURGE, Mrs. K. C., Coolup, 6214 

STEHN, N. P.. P.O. Box 72, West Perth, 6005 

STEHN, Mrs. N. P., P.O. Box 72, West Perth, 6005 

STEPHENS, Miss P. D., 5 Anzac St., Bayswater, 6053 

STEWART, B., c/- Mrs. Williams, 28 Everett St., Nedlands, 6009 

STEWART, Mrs. K., 7 Stanley St., Nedlands, 6009 (Bot.) 

STORR, Dr. G. M., c/- W.A. Museum, Francis St., Perth, 6000 (B., Bot., G., R.) 
STRAUSS, E., 15 Cromarty Rd„ Floreat Park, 6014 (G.) 

STRAUSS, Mrs. E., 15 Cromarty Rd., Floreat Park, 6014 (G.) 

STREET, T., 70 Fauntleroy Ave., Rcdcliffe, 6104 
STRICKLAND, Mrs. V., 22 Fraser Rd., Applecross, 6153 
STUART, J., 16b Purdie Ave., Ardross, 6153 
SWAN, G., 20 Cashel Crcs., Killarncy Heights, N.S.W. 2087 
SWINDELL, Mrs. Y., 98 Forrest St., Cottesloe, 6011 


TAGGART, B. L., Box 133, Wongan Hills, 6603 

TANGNEY, T., Claremont Home Furnishers, 53 Bay View Tee., Claremont, 
6010 

TANNER, A., 44 Houston Ave., Dianclla, 6062 

TARBURTON, M., Fulton College, P.M.B., Suva, Fiji 

TAYLOR, A., “Westlcigh", 43 Powell St., Joondanna. 6060 (Bot., Trees) 

TAYLOR, Mrs. A., “Westlcigh”, 43 Powell St., Joondanna, 6060 

TAYLOR, D., 115 Flamborough St., Doubleview, 6018 

TAYLOR, Miss G., “Wcstleigh”, 43 Powell St., Joondanna, 6060 

TAYLOR, Miss K. A., 50 Viking Rd., Dalkeith, 6009 

TEACHERS’ TRAINING COLLEGE, Claremont. 6010 

TEMPLE, Miss B., 211 Hcytesbury Rd., Subiaco, 6008 (B., Bot.) 

THIES, Dr. H., 16 Edward St., Nedlands, 6009 

THIES, Mrs. H., 16 Edward St., Nedlands, 6009 

THOMPSON, H., P.O. Box 5385, Darwin, N.T. 5794 

THOMPSON, Mrs. H., P.O. Box 5385, Darwin, N.T. 5794 

THORN, T. P., 446 Great Eastern H’way, E. Guildford, 6055 (Bot., Geol.) 

TOMPKINS, R. H., 1 Hope Rd., Applecross, 6153 

TOMPKINS, Mrs. R. H., 1 Hope Rd., Applecross, 6153 

TOMSETT, R., 24 Haig St., Ashficld, 6054 

TONKINSON, J. R., 58 Dalgety St., E. Fremantle, 6158 (Bot., G.) 

TREE SOCIETY, 258 Mill Point Rd., South Perth, 6151 
TREWICK, Roger, Lot 22, Loftiss St., Forrcstdale, 6112 
TUFFEN, J., 48 Mario Rd., Balga, 6061 
TUFFEN, Mrs. J., 48 Mario Rd., Balga, 6061 

TUNGATE, Miss Helen, Flat 11, 361 Canning H’way, Palmyra, 6157 
TURNER, J. H., 25 Kenmore Cres., Floreat Park, 6014 (E.) 

TYRELL, R., 86 Hampton St., Koolyanobbing, 6427 


UDALL, Mrs. H., 102b Birchwood Ave., Woodlands, 6018 
UHE, Mrs. Fay J., 5 Arundel Cres., Wembley Downs, 6019 
UTHER BAKER, Dr. F. H., 4 Collier St., Applecross, 6153 (I.) 

UTHER BAKER, Mrs. F. H., 4 Collier St., Applecross, 6153 
VAN INGEN, F. C., c/- Dampicr Mining Co., Yampi Sound, Koolan Island, 
6733 

VERMEY, C. J., Govt. School, Lancelin, 6508 

VERSCHUER, Mrs. J., 2 Williams Rd., Gooseberry Hill, 6076 

VOSE, Mrs. H., Dept, of Zoology, University of W.A., Nedlands, 6009 
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WADDINGTON, T., 3 Dandenong Rd., Attadale, 6156 
WALDER, F., 36 Broome St., Mosman Park, 6012 
WALKER, Mrs. J., 33 Herbert St., Shenton Park, 6008 
WALLACE, Miss E., 3 Campbell House, Campbell St., Subiaco, 6008 
WARD, H., 14 Burke Drive, Attadale, 6156 

WARHAM, J., Zoology Dept., University of Canterbury, Christchurch, N.Z. (B.) 

WATSON, O. D., 29 Nelson St., Albany, 6330 

WEAVER, J. R.. 89 Fairway, Nedlands. 6009 

WEAVER, Dr. P. K.. 89 Fairway, Nedlands, 6009 

WEBSTER, H. O., 120 Collie St., Albany, 6330 (B., Sp.) 

WELLMAN, G. T., The New' Yorker, No. 24 West 43rd St., New York 36, 
N.Y., U.S.A. 
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Balga, 6061 

WELLS, A. G., 22 Nautilus Crcs., Scarborough, 6019 (B., Bot., Geol.) 
WELLS. Mrs. A. G., 22 Nautilus Crcs., Scarborough, 6019 
WETTENHALL, Dr. Norman, Aberfeldic, 14 Lascelles Ave., Toorak, Vic, 
3142 (B.) 
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WHITE, Mrs. D. E., 33 Jersey St., Jolimont, 6014 
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MOVEMENTS OF PARDALOTUS SUBSTRIATUS, 
RED-TIPPED PARDALOTE, IN WESTERN AUSTRALIA. 
By ERIC H. SEDGWICK, Harvey 


SUMMARY 

Notes on the occurrence and activities of the Red-tipped Pardalote in ten 
localities in the South-West of Western Australia indicate that this species is, 
wholly or in part, migratory. Many birds may vacate the heavily-timbered forest 
block in the South-West in winter and radiate out to the drier areas of the 
State, even as far as the Pilbara, where they are only winter visitors. 

It is possible that breeding may take place only in the South-West and in 
south coastal areas. 


OBSERVATIONS 

Nangeenan, near Merredin: I was resident in Nangeenan from Janu¬ 
ary, 1932 until April, 1937. My first opportunity to study the Red-tipped 
Pardalote closely, occurred at Nangeenan. Three nesting sites were ob¬ 
served during 1934 and 1935. Birds were seen visiting one or another 
of the hollows in all months except March, April and July. Eggs were 
noted in November, feeding of young in February and October and 
carrying of nest materials in May, June and August. Observations indi¬ 
cated that birds were present and calling throughout the year. 

I concluded that this species was resident in this area notwithstanding 
in 1936 the birds were silent and apparently absent until July, and 
seemed rather scarce until September. 

Baldivis, near Rockingham: I was resident at Baldivis from April, 
1937 until March, 1941. This species was noted regularly on a series of 
fifty transects designed to show the relative frequency of forest birds. 
The transects were made during the twelve months ending August 30, 
1939. A high frequency of 94% resulted (Emu, 40: 237). Breeding was 
noted in October, 1937. 

It seemed that here also the species was resident, though there 
appeared to be a period of scarcity during the first half of 1938. 

Bilbarin, near Corrigin: 1 was in Bilbarin throughout 1946. Birds 
were noted regularly on a similar series of transects to those made at 
Baldivis conducted between February and December. A very high fre¬ 
quency of 93% was recorded (IV. A list. Nat., 1: 34). Here again the 
species appeared resident. 

Caron, near Percnjori: I was at Caron throughout 1946 and 1947. 
I arrived early in 1947 but did not record this species until May 17, when 
I encountered a flock of perhaps twenty, loosely associated with other 
small birds. During the remainder of 1947 and in 1948 I encountered 
the species occasionally, but not during the November to mid-March 
period. 

Here for the first time I suspected that the species might have some 
regular migratory movement. 




Leonora: I spent 1949 and 1950 in Leonora. Pardalotes appeared 
suddenly on April 18, 1949 and were present until September 7. In 1950, 
the species appeared on June 2, and remained until sometime in Sep¬ 
tember. 

Here the species appeared definitely migrant. I noted at the time the 
lack of suitable nesting facilities. 

No fewer than four dead birds were brought to my notice—three 
in 1949. Two of these were forwarded to Dr. D. L. Serventy and one 
of them lodged in the W.A. Museum. 

VVooroloo: I was at Wooroloo during 1951, 1952 and 1953. 

Transects made between June, 1951 and November, 1953 showed the 
species to be present from:— 

August 24, 1951 to April 6, 1952. 

August 24, 1952 to April 12, 1953. 

August 16, 1953 to end the survey, November 15, 1953. (W. Aust. 

Nut., 5: 39). 

Transects in Wandoo (Eucalyptus redunca) forest indicated that 
Pardalotes were present from August to April. This pattern is supported 
by other miscellaneous records in other habitats. 

Flocks were noted in March, 1952 and April, 1953 and nests were 
located in September and in October. 

Here the birds appeared definitely migrant with a pattern similar to 
that of the Western Warbler (G cry gone fusca). 

Williams: I was in Williams from May, 1954 until the end of 1955. 
Transects conducted between December 11, 1954 and December 4, 1955 
indicated that the birds were present regularly. The high frequency of 90% 
was recorded (W. A ust. Nat., 8: 87). 

Collie: I was in Collie from early 1956 until the end of 1961 and 
intermittently in 1962. Opportunities for observing were limited, but lists 
made during that period indicate that birds were present from October 
to April. 

This pattern is similar to that of Wooroloo, but the period of absence 
is even longer. 

Harvey: I have been in Harvey since late 1962. The pattern here is 
not clear cut and I have yet to collect adequate data but the town and 
adjacent scarp have a similar pattern to the Jarrah forest centres, 
Wooroloo and Collie, i.e.: Birds tend to be present from August until 
April. 


CONCLUSIONS 

From the notes above and from notes made intermittently at Dangin, 
near Quairading, it would appear that the species is: — 

Resident at Nangeenan, Bilbarin, Williams, Dangin, and Baldivis. 

A winter migrant at Leonora and Caron. 

A summer migrant at Wooroloo, Collie, and Harvey. 

In favourable areas breeding is prolonged and pairs are almost 

certainly multiple-brooded. 

COMMENTS BY OTHER OBSERVERS 

The foregoing observations and hypotheses have been referred to 
certain Western Australian ornithologists for comment and many relevant 
records have been provided by Mr. J. R. Ford, Dr. D. L. Serventy and Dr. 
G. M. Storr. These tend strongly to support my own observations, but 
there are some significant extensions, viz: 





(a) J. Ford has made several excursions into the Great Victoria 
Desert, extending his observations into South Australia. These journeys 
wer e made either in May or in August-September. Birds were recorded 
in a number of localities, some observations suggesting migratory activity 
in May and others a falling off of numbers in September. 

None was seen on a journey through the Gibson Desert in Septem¬ 
ber, 1966. 

(b) Other trips made by J. Ford during the months of January, 
February, May, September and December have provided a number of 
south coastal records over an area extending from Nornalup to the 
Eucla Basin. 

Summing up his observations, J. Ford concludes: “Appears to be 
migrant to the Great Victoria Desert, staying to breed only during 
good seasons. Would move into this area from both South-Western 
Australia and from Eyre Peninsula, possibly moving over the Nullar- 
bor Plain in some cases. Birds at Eucla and Goldfields areas seem 
to be reinforced by migrants during winter.” 

(c) Dr. D. L. Serventy records that on May 22, 1957, while he 
was camped twenty-five miles north-east of Wubin, steady rain began 
lo f a il—the opening rains of winter. Red-tipped Pardalotes were unusu¬ 
ally abundant. Big flocks were seen flying around. Early on the morning 
of May 24 a large flock, estimated at one hundred birds, passed over 
the camp. 

The birds encountered were mostly silent, the ‘Be quick’ call being 
heard only twice. The birds responded to calling up. This experience led the 
observer to suspect for the first time that the species was given to 
movements. 

(d) Dr. Serventy’s observations at Gooseberry Hill suggest a decline 
in numbers from February to August, with some unexpected periods of 
total absence. (A similar pattern could be true of Harvey). 

(e) Dr. G. M. Storr has analysed a large number of records he 
made on extensive field trips during all months of the year. He con¬ 
cludes that: 

(1) In summer (November to March) the species is widely distri¬ 
buted in eucalypt forests and woodlands north to Lake Arrowsmith (south 
of Dongara), Manmanning, Broad Arrow and Cundeelec, and south to 
the far south coast, i.c. most of the country south of the mulga-eucalypt 
line but not the northern wheat-belt. 

(2) By May the species is moving north. It has entered the northern 
wheat-belt (e.g. at Lake Pinjarrega, west of Marchagee) and has even 
reached Pilbara (Depuch Island). At the same time there are still some 
birds in the far south. 

(3) In winter (June to August), I have not recorded the species south 
of Dryandra. In this season it is found in the northern sector of the 
Jarrah Forest and on the Swan Coastal Plain, the central and northern 
sectors of the wheat-belt and Mulga Zone (e.g. Ninghan) and the river 
gums of the North-West and of Central Australia. 

(4) By September, it has withdrawn from the northern wheat-belt 
(and the country farther north). 

(5) By October, it has still not penetrated far into the South-West. 

BREEDING DATA 

Following a suggestion that useful breeding data might be obtained 
trom museum collections, approaches were made to the Western Austra¬ 
lian Museum, the National Museum of Victoria, the Australian Museurr 
and the British Museum (Natural History). 
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Replies revealed a surprising situation; the Western Australian Museum 
has one clutch from the Stirling Ranges, undated. None of the other 
museums approached have eggs from Western Australia. However some 
intriguing inferences on the breeding distribution of the species may be 
drawn from the published records of egg collectors who might be expected 
to be assiduous in searching out nesting occurrences. In their articles on 
nesting seasons of Western Australian birds, 1. C. Carnaby (W. Aust. Nat., 
4, 1954: 149) and A. H. Robinson (W. Aust. Nat., 4, 1955: 187) record 
eggs only in the South-West. The localities worked were Claremont, 
Parkerville and Lake Grace, the egg dates given being October 29, Novem¬ 
ber 5 and 16, and December 11. No eggs are recorded from the following 
places where these ornithologists worked over a number of years: Ulla- 
warra Station, Landor Station and Exmouth Gulf—all in the North-West. 
It would be valuable if future observers would trace out the northern 
and inland limits of nesting. 

In this connection it may be noted that at the 1948 R.A.O.U. Camp, 
at the mouth of the Murchison River, observers recorded two nests with 
young in late September (Emu, 48:212). In this same area, on August 7, 
1959, J. R. Ford found a pair investigating a hollow in a river gum, 
though Pardalotes were apparently absent when he was there in October, 
1957. 

Dr. D. L. Serventy points out that non-breeding in the North-West 
would explain the absence of intergrades with Pardalotus melanocephalus 
such as those which occur in Eastern Australia, an absence which puzzled 
Finn Salomonsen (Amer. Mus. Nov., No. 2068, 1961: 18). 



Map showing main localities of observation, the Jarrah block and the 

Mulga-Eucalypt line. 
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THE REDISCOVERY OF HELIX GEORG I AN A QUOY AND 
GAIMARD, 1832 (MOLLUSCA: GASTROPODA ) AT PEMBERTON 
AND THE DISCOVERY OF A RELATED SPECIES IN THE 
STIRLING RANGE, WESTERN AUSTRALIA. 


By GEORGE W. KENDRICK, Western Australian Museum, Perth, ERIC 
H. SEDGWICK, 20 Herbert Road, Harvey, Western Australia, BRIAN J. 
SMITH, National Museum of Victoria, Melbourne. 


INTRODUCTION 

In the year 1826, during its voyage of exploration to “New Holland,” 
the French vessel Astrolabe, commanded by J. Dumont-d'Urville, made 
several landfalls along the southern coast of Australia. Naturalists Jean 
Rene Constant Quoy and Joseph Paul Gaimard, who served also as the 
ship’s surgeons, went ashore on these occasions in order to collect zoologi¬ 
cal material. 

Quoy and Gaimard were particularly interested in molluscs and, in 
the course of the voyage, added many new species, both marine and 
non-marine, to their collection. 

As a result of their efforts and enthusiasm, important elements of 
our moliuscan fauna were described quite early in the period of European 
settlement. Some species were described personally by the collectors; others 
were passed on for description by colleagues such as Jean Baptiste Lam¬ 
arck. 

The Astrolabe called at only one Western Australian locality—King 
George Sound—where for several weeks during October, our two natural¬ 
ists collected with energy, from sea and land, in what is now the Albany 
district. Their discoveries included land snails, of which four species, in¬ 
cluding Helix georgiana, were subsequently described in the zoological 
reports of the expedition (Quoy and Gaimard, 1832). Alexander (1916: 126- 
136) has summarized this episode in the zoological history of Western 
Australia. 

It appears that only a single specimen of II. georgiana was collected 
by Quoy and Gaimard. This shell, the holotype of the species, was for¬ 
tunately lodged in the collection of the Natural History Museum of Paris, 
where it has been carefully preserved to this day. Since the initial pub¬ 
lished record, II. georgiana has been discussed, classified and reclassified 
by many workers (see bibliography). A feature of all of these studies is 
the absence of any reference to a .specimen other than the holotype, and 
we conclude that until recently the only example of this rare species known 
to science was that collected by Quoy and Gaimard. 

In 1968, acting on a suggestion by Dr. D. L. Servcnty, one of us 
(E.H.S.) forwarded a small sample of land snail shells collected at Pem¬ 
berton, Western Australia, to the Western Australian Museum. There, one 
specimen in the sample was tentatively identified as H. georgiana. This 
conclusion was subsequently confirmed at the National Museum of Vic¬ 
toria from comparison of the specimen with photographs of the holotype 
(Fig. 1, a-c) kindly made available by Professor E. Fischer-Piette of the 
Paris Museum. The shell from Pemberton (Fig. 1, d-f), considered to be 
only the second specimen on record, has since been presented to the 
Western Australian Museum. 
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CLASSIFICATION 

In past studies, H. georgiana has been classified with the Zonitidae 
(Tryon, 1886) and Endodontidae (Pilsbry, 1894), conceivably because the 
discoidal shell appears from the illustrations to resemble these groups 
somewhat. Alexander (1916) and Hedley (1916), probably in consultation, 
appear to have been the first to associate this species with the genus 
Rhytida Albers. 

Ircdalc (1933) erected the monotypic genus Occirhenea for //. geor- 
giana, associating it with Rhytida. The shell characters on which I redale 
based his genus were “The strongly sculptured base, narrow umbilicus 
and produced outer lip.” Subsequently, in elevating Occirhenea to family 
rank, I redale (1939) corrected the reference to strong basal sculpture, but 
provided no further characters for either genus or family. 

We consider that the shell of //. georgiana is neither generically nor 
subgencrically distinctive, and after Solem (1959) we refer it to the 
paryphantid genus Rhytida, subgenus Strangesta . The classification which 
follows is tentative. A more positive evaluation will have to wait upon 
the collection of a live specimen and examination of the anatomy. 

The Paryphantidae arc carnivorous snails which occur in Australia, 
Tasmania, New Zealand, New Caledonia, New Guinea, the Moluccas, 
Tonga, the Solomon Islands, the Caroline Islands, Samoa, the Seychelles 
and South Africa. 

Pacific islands paryphantids have recently been revised by Solem 
(1959), who has defined a “Southern Relict Fauna” of land snails, includ¬ 
ing as major constituents, the Paryphantidae, Endodontidae and Bulimuli* 
dae (ibid: 306). The presence in south western Australia of two paryphantid 
species (see below), together with numerous endodontids and bulimulids 
(Iredale, 1939) clearly establishes that territory as a major centre for the 
primitive land snails of the Southern Hemisphere. 

Paryphantids have a thin shell, usually composed of conchin and 
deficient in calcium carbonate. Shells arc always wider than high and 
range in size from a few to about 80 millimetres diameter. The pharyngeal 
mass is large, very muscular and capable of great distension, permitting 
the accommodation of relatively large prey, which is held by the well 
developed, lance-like teeth of the radula. There is no jaw. 

Iredale (1938) lists 37 nominal species of paryphantids from all 
Australian states except the Northern Territory. Most are reported from 
localities in eastern Australia, from Tasmania to northern Queensland. 
They are found in a variety of habitats, from dense rain forests to ex¬ 
posed sea cliffs. One of us (B.J.S.) is at present revising the Australian 
species. 


Family PARYPHANTIDAE 
Genus RHYTIDA Albers, 1860 
Occirhenea Iredale, 1933. Rec. A list, Mas., 19: 48. 

Type species Helix greenwoodi Gray 
Subgenus STRANGESTA Iredale, 1933 
Type species Helix leichardti Cox. 

Rhytida (Strangesta) georgiana (Quo y and Gaimard) 

Helix georgiana Quoy and Gaimard, 1832. Voyage de decouvertes de 
l f Astrolabe . . . . , Paris. Zoologie 2 : 129, supplementary atlas 1 : pi. 
10, figs. 26-30. 

Helix georgiana Quoy and Gaimard. Lamarck, 1838, Histoire naturelle 
des Animattx sans vertebres, 2nd edn., Paris 8 : 107. 

Helix georgiana Quoy and Gaimard. Pfeiffer, 1847, Monographia Heli- 
ceorum viventium, Lipsiae, 1 : 65. 
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Helix georgiana Quoy and Gaimard. Ferussac and Deshayes, 1850, His- 
toire naturelle . . . dies Mollusques terrestres et fluviatiles . . . , 
Paris, 1 : 88, pi. 84, figs. 3, 4. 

Helix georgiana Quoy and Gaimard. Cox, 1868, A Monograph of Aus¬ 
tralian Land Shells, Sydney, p. 28, pi. 19, figs. 1, la, lb. 

Zonites (Hyalinia) georgiana Quoy and Gaimard. Tryon, 1886, Manual of 
Conchology, (2) 2 : 168, pi. 52, figs. 94-96. 

Flammulina (Thalassohelix) georgiana Quoy and Gaimard. Pilsbry, 1894, 
Manual of Conchology (Tyron), (2) 9 : 14. (List compiled by C. 
Hedley.) 

Vitrea georgiana Quoy and Gaimard. Smith, 1895, Proc. malac. Soc. Lond., 
1 : 87. 

Flammulina (Thalassohelix) georgiana Quoy and Gaimard. Cox, 1909, An 
alphabetical list of Australian land shells, Pt. 1, p. 32. 

Rhytida georgiana Quoy and Gaimard. Alexander, 1916, J. Roy. Soc. W. 
Aust., 1 : 131, 147. 

Rhytida georgiana Quoy and Gaimard. Hedley, 1916, J. Roy, Soc. W. 
Aust., 1 : 220. 

Oxychilus cellarius (Muller) (error). Thiele, 1930, Die Fauna Siid-West 
Australiens, 5 : 588. 

Occirhenea georgiana Quoy and Gaimard. 1 redale, 1933, Rec. Aust. Mus., 
19 : 48. 

Occirhenea georgiana Quoy and Gaimard. Iredale, 1938, Aust. Zool., 9: 

120 . 

Occirhenea georgiana Quoy and Gaimard. Iredale, 1939, J. Roy. Soc. W. 
Aust., 25 : 73-74, 85, pi. 5, figs. 22, 22a. Also published as Rec. \V. 
Aust. Mus., 2 : 73-74, 85, pi. 5, figs. 22, 22a. 

Description of holotypc (original text). “Helix, testa orbiculari, trans- 
lucida et fragili, desuper valde striata, flava; anfractibus auaternis, ultimo 
cylindraceo; apertura amnia, subcircinata; labro tenui ." 

The authors further state, “Cette petite Helice, qui a bcaucoup de 
rapports avcc la Nitidida de Stouder, est orbiculaire, arrondie en dessus, 
avec dcs stries profondes et serrces qu’on ne voit bien qu’a la loupe. Le 
dernier tour de spire cst presque cylindrique, fort grand, evide par l’evase- 
ment de Tombilic, ce qui rend cette coquillc comme concave en dessous. 
L’ouverture cst presque orbiculaire, a peristome simple. L’epiderme tres- 
serre est de coulcur blonde, comme tout le tet, qui de plus est fragile et 
translucide. 

Cette cspece habite le port du Roi-Georges, a la Nouvelle-Hollande. 
Nous n’en connaissons point l’animal.” 

Type locality: “Le port du Roi-Georges, a la Nouvelle-Hollande- 
= King George Sound, Western Australia. 

Strictly speaking, King George Sound is a marine locality, and al¬ 
though frequently employed in older zoological records as a synonym 
for the Albany district, its continued usage in that context for a non¬ 
marine animal is inappropriate. We therefore redefine the type locality 
of R. (S.) georgiana as Albany district. Western Australia. 

Dimensions of holotypc (mm): Major diameter, 10.5; minor diameter, 
9.0; height 5.7. 

Location of holotypc: Le Museum National d’Historie Naturelle, 
Paris. 
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Fig. l —Rhytida (Strangesta) georgiana —Albany specimen on left (x3), 
Pemberton specimen on right (x5i). 


Holotype 

(a) 

(b) 

(c) 


Pemberton Shell 
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(f) 


Facing aperture 
From above 
From below 
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THE PEMBERTON SPECIMEN 

Description 

Shell of 2.7 whorls, small, discoidal, thin, translucent; protoconch of 
1.5 whorls, mainly smooth but with close, radial, subsutural threads; apex 
low, whorls slightly convex, rapidly enlarging, last whorl expanded; aper¬ 
ture large, subcircular, descending; outer lip thin, prosocline; sutures im¬ 
pressed; base concave, umbilicus wide, deep, visible to the top; columella 
short, oblique, reflected above; upper portion of the shell sculptured with 
fine, close, transvcrsc-colabral costae, occasionally anastomosing and 
continuing a little below the periphery of the whorl; base polished, sculp¬ 
ture reduced and consisting of fine, obscure radial threads, continuing 
into the umbilicus, crossed by a few microscopic, spiral striae; pcriostracum 
yellow, with faint pale yellow and golden areas on the upper surface. 

Dimensions (mm): Major diameter, 7.0; minor diameter, 5.8; height, 
3.5. 

Location of specimen: Western Australian Museum, number 435-70. 

Locality of collection. The town of Pemberton (latitude 30° 28’S, 
longitude 116° 01’E) is situated in the lower south west of Western Aus¬ 
tralia, within forest dominated by the Karri tree {Eucalyptus diversicolor 
F. Mucll). Gardner (1944) describes the Karri forest, characterizing it as 
“a type of temperate rain forest.” The dependence of Karri forest on 
high rainfall is outlined by Churchill (1968). 

The mean annual rainfall at Pemberton is 1298 mm, of which 280 mm 
(22%) fall during the six driest months, November to April. Gentilli 
(1948) presents data on temperature, evapo-transpiration and rainfall for 
Western Australia, indicating that the lower south-west experiences normal 
mean temperatures below 22°C for twelve months of the year, and below 
18°C for nine months of the year. Potential evaporation in the lower 
south-west ranges from about 110 mm in January to about 30 mm in 
July. A hygrostatic index of 60 (or more) prevails in the region and 
delimits the Karri forest (ibid: 122). 

In brief, Karri is associated with comparatively moderate tempera¬ 
tures, high humidity and a dry season of short duration and low intensity. 

The Geological Map of Western Australia (1966), published by the 
Mines Department, indicates that the Pemberton district is underlain by 
pre-Cambrian crystalline rocks with zones of high grade metamorphism, 
migmatitc and gneiss. Harris (1966: 51) states that “Karri soils generally 
are acidic in reaction, with textures varying from fine sands to sandy 
loams derived from underlying granitic rocks.” 

The specimen of R. (S.) georgiana was collected during May, 1955 
(by E.H.S.) at a locality on the north western side of Pemberton townsite, 
between the Youth Camp and the adjacent town swimming pool on a 
dammed tributary of Lefroy Brook. Originally the area would very prob¬ 
ably have been a stand of pure Karri with a dense mesophytic under- 
storey, but considerable modification has taken place. 

Some of the native trees remain but much ground has been cleared 
for buildings and open space, and there has been some replanting of non- 
indigenous trees. However the environs of the stream and the hillside 
along its north western (right) bank retain original vegetation which, apart 
from some blackberry infestation, is substantially unaltered. 

At the time of collection, the weather was cool, fine and cloudy, 
with humid conditions well established. Snails were found on the damp, 
shaded walls of a brick toilet building (since demolished) adjacent to 
the Youth Camp. The sample (all living specimens) comprised one R. (S.) 
georgiana, one Helicarion castaneus (Pfeiffer) and a scries of Oxychilus, 
probably O. alliarius (Muller), which is an introduced zonitid. All of these 
species possess small, thin, brown shells, which in the aggregate are not 
readily distinguishable. At the time they were not compared closely, and 
remained unidentified until 1968. 

It is noteworthy that Quoy and Gaimard also collected //. castaneus 
while at Albany (Iredale, 1939: 45), ‘vivant sous les arbres, loin de l’eau 
douce.” H. castaneus is the only helicarionid snail at present known to 
occur in south western Western Australia, and like R. (S.) georgiana is 
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rarely seen. The only specimens in the collection of the Western Australia^ 
Museum are two shells from “Geographe Bay,” presented by the Austr^' 
lian Museum in 1940. No other specimens are known to us. 

In January and May, 1969 and March, 1970, one of us (G.W.K,\ 
spent many hours collecting at Pemberton around the Youth Camp 
swimming pool and trout hatchery in an attempt to obtain further speci' 
mens of the present species and to ascertain the associated mollusc fauna. 
Modified and unmodified habitats were examined during both wet anq 
dry weather. Special attention was paid to the undersides of stones anq 
logs, to leaf and bark litter, the undersides of bark and moss on tre^x 
boles, the crevices of stumps, mosses and other green vegetation, and th^ 
margins of the water course. 

On each occasion, the only molluscs located were Oxychilus sp. and 
several species of limacid slugs, none of which is indigenous to Australia, 
The introduced molluscs were found to be abundant throughout the are;* 
in both modified and unmodified habitats. The failure to locate a singly 
additional specimen of a native snail suggests that these have recently 
declined in numbers, possibly as a result of the establishment of the nom 
indigenous forms at Pemberton. 

Limited collecting at some other densely vegetated localities within 
about 15 kilometres of Pemberton has produced snails referred to the 
following genera (identifications by G.W.K.): Austrosuccinea Ircdale, 1937 
(Succineidae), Pernagera Iredale, 1933, Luinodiscus Iredale, 1937 and 
Annoselix Iredale, 1939 (all Endodontidac), and Bothriembryon Pilsbry, 
1894 (Bulimulidae). However, very little collecting of land snails has been 
carried out in the district up to the present time. Introduced molluscs are 
recorded only from the townsite of Pemberton and the bushland immedi¬ 
ately adjacent. 

A SUSPECTED SECOND PARYPHANTID SNAIL FROM WESTERN 

AUSTRALIA 

The opportunity is here taken of reporting the collection by Dr. B. 
R. Wilson of a single, living specimen of a suspected paryphantid, some¬ 
what similar in appearance to R. (S.) georgiana. There are however suf¬ 
ficient differences in the shell characters to indicate that this is a distinct 
and probably undescribed species. More specimens are required before a 
full study can be undertaken. The specimen was collected in the Stirling 
Range National Park, with the permission of the National Parks Board of 
Western Australia, and is now in the collection of the Western Australian 
Museum, number 2295-69. 

SUMMARY 

A second specimen of Helix georgiana Quoy and Gaimard has been 
collected at Pemberton, Western Australia. A tentative classification is 
proposed within the family Paryphantidac. An additional snail, considered 
to be an undescribed species of paryphantid, has been collected in the 
Stirling Range, Western Australia. 
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POSSIBLE NEST OF NIGHT PARROT IN 
THE PILBARA, W.A. 

By N. L. IVES, Applecross 

On 14 July, 1970 1 found what could have been a nest of the Night 
Parrot (Geopsittacus occidentalis), 10 miles north-east of Balfour Downs 
homestead (Lat. 22° 45’S., Long. 12TE.) The nest was in a dormant 
tussock of spinifex (Triodia), about four feet in diameter and three feet 
high. The nest-chamber was reached by a tunnel about three inches in 
diameter. Starting at ground level on the edge of the tussock, the tunnel 
at first ascended slightly where the spinifex stems were densest. Towards 
the centre of the tussock the tunnel descended to ground level and ter¬ 
minated in a chamber about ten inches in diameter. The floor of the 
chamber was actually on the ground, which was scraped to a depth of 
half an inch and densely lined with terminal sections of spinifex leaves 
(or spines) about five inches long. Similar leaves lined the floor of the 
tunnel but more sparsely and arranged longitudinally. These spinifex leaves 
were well frayed and clearly had been chewed from a tussock, but not 
the one in which the nest was built, for I could find no sign of cutting. 

The nest was evidently still being built or just completed. Though the 
soil was fairly hard here, the comings and goings of the bird(s) were well 
indicated by the freshly incised surface at the approach to the tunnel. 
Apart from the lining mentioned above, there was nothing in the chamber 
(i.e. no feathers, droppings or shell fragments). 

The nest tussock was one of the largest of the spinifex growing in 
the immediate vicinity. Generally the spinifex here was small, but towards 
the creek (where this one was located) the tussocks were moderately large. 
Apart from the small gums along the creek the prevailing vegetation was 
spinifex with scattered shrubs. 

No Night Parrots were seen here, nor were any feathers found at 
nearby waters (pools in the creek, and troughs at windmills). Though all the 
vegetation was quite dormant, growth could soon be expected because 
of good rains a fortnight earlier. Indeed numerous Crimson Chats had 
already invaded the area. Very likely the same rains had stimulated the 
Night Parrots to build. 

At about 10 a.m. on the following day, 60 miles to the north-east, 
we flushed four birds, presumably Night Parrots. My brother and I were 
each driving a vehicle cross-country from the old Rabbit-Proof Fence east- 
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wards towards the Throssell Range. As we approached a creek system 
with scattered gums my vehicle disturbed four parrots from the spinifex. 
Only my brother (R. D. Ives) in the following vehicle saw the birds. 
They were bright green, about the size of a Mulga Parrot but heavier 
in build. They flew swiftly and very low (just clearing the tops of the 
spinifex) for about 25 yards before dropping from view. Half an hour’s 
search failed to find them. No calls were heard. 

This second area had evidently received some patchy rain. Where 
the birds were flushed there was a few hundred acres of spinifex in seed. 
No surface water was found in the immediate vicinity, but there is a 
large rockhole four miles northwards in the Throssell Range. The per¬ 
ennial vegetation consisted almost solely of spinifex, apart from the belt 
of scattered gums which we were about to enter. 

I have discussed these observations with Dr. G. M. Storr of the 
Western Australian Museum who, believing they almost certainly apply 
to the Night Parrot, has urged me to publish them. 

AN EXPLORATORY INVESTIGATION OF THE GROWTH RINGS 
OF CALLITRIS PR El SSI I TREES FROM GARDEN ISLAND AND 

NAVAL BASE 

By G. I. PEARMAN, Department of Botany, University of Western 
Australia, Nedlands, 6009.* 

Analysis of growth rings in trees has been used extensively in the 
northern hemisphere in order to determine the age of timber of archa¬ 
eological interest and of trends in past climate. As the growth of the 
timber is dependent on a large number of environmental factors it is not 
surprising that a correlation can be demonstrated between the width of 
growth rings and parameters such as rainfall and temperature. It is also 
evident that, because of the complexity of the interaction of influencing 
factors, the correlation with any one factor is not necessarily very high. 
For a discussion of this and other aspects of the sciences of dendro¬ 
chronology and dendroclimatology the reader is referred to Fritts (1965, 
1969). 

Preliminary measurements of the growth ring widths of Callitris 
preissii Miq. were made by students during the 1969 Botany Department 
field camp at Garden Island. These results proved to be encouraging and 
the author carried out further measurements on trees of the same species 
on the adjacent mainland at Naval Base. The aims of the investigation 
were to determine the suitability of this species for growth ring studies; 
to make estimates of the age structure of the stands in the two locations; 
and to determine whether cyclic patterns of wood growth are present 
which might act as indicators of past climatic conditions in the area. 

METHODS AND RESULTS 

An increment corer was used to extract cylindrical cores of timber 
(approximately 4 mm diameter) from twenty trees growing on the north 
end of Garden Island, and twelve trees at Naval Base. The cores were 
removed from the trees about 50 cm above soil level, and following 
removal the holes were plugged with wooden pegs soaked in fungicide. 
The cores were placed on the stage of a sliding microscope so that meas¬ 
urements could be made of the width of individual growth rings (measured 
to 0.005 mm). It was found unnecessary to apply any special treatment 
to see the rings distinctly. 

In order to best display the general trends indicated by the results, 
the data were smoothed. The smoothed width of a ring of measured 
width b was taken as i (a 2b -f c) where a and c were the measured 
widths of the immediately adjacent rings. 

It is usually found that the width of growth rings decreases towards 
the outside of the trunk, and this was demonstrated in the case of the 

* Present address: C.S.I.R.O. Division of Meteorological Physics, Aspendale, 

Victoria. 
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Fig. 1.—Growth ring widths for one core taken from a tree growing 
on the north end of Garden Island. The figure shows how the smoothing 
technique influences the data and the way in which there is a general 
decrease in ring width towards the outside of the trunk. 
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Garden Island trees (see Fig. 1). To facilitate the recognition of cyclic 
patterns in the ring widths, the “best fit” linear regression line was cal¬ 
culated for the data for five cores from Garden Island. The results were 
then plotted as deviations from the regression equation against ring number 
(estimated date). See Fig. 2. The data from the Naval Base cores did not 
show this general decrease in width with radius, and therefore they were 
plotted after smoothing, but simply as growth increments against time 
(see Fig. 3 for data from five Naval Base cores). 

DISCUSSION 

It is important to note that, while the data have been plotted with 
the abscissa in Figs. 2 and 3 representing a linear time scale, at this stage 
we can not be sure (as to the reliability of the assumption) that each 
growth ring represents one year of time. Lange (1965) has indicated that 
Callitris columellaris trees near Woomera appear to have produced two 
rings in some years and none in others, the number of rings varying by 
about twenty in eighty years for the three trees considered. Fritts (1969) 
emphasises the care that must be taken in the selection of the trees that 
best indicate a record of the past conditions. At one extreme, if the tree 
comes from a part of Ihe forest where conditions arc nearly always 
optimum, then little growth variation will occur from year to year. How¬ 
ever, if one selects trees from the fringe areas where they are under en¬ 
vironmental stress, then they arc more likely to produce a climate- 
dependent growth ring pattern, but also likely to miss producing a 
ring in a poor season. It should be remembered therefore that comparison 
of the curves for different trees should be made only on the basis of a 
flexible time scale. 

Future studies should involve careful cross checking of the peaks 
and depressions of growth in different trees both with each other and 
with the local weather records. In this way it should be possible to 
indicate the best area from which to take cores. It is also possible to 
get additional information about the growth ring produced in any one 
year by measuring density changes across the ring, which can be obtained 
from an X-ray plate of the core. Using this recent technique it is often 
possible to characterize a given year by the density distribution in the 
corresponding growth ring (Dr. P. Rudeman, personal communication). If 
the growth patterns of Callitris columellaris as indicated by Lange (1965) 
are taken as an indication of the reliability of dating from individual 
trees, then we can expect the actual estimated ages of the trees to be 
within 25% of the true value, and most likely better, considering the 
extreme climatic conditions at Woomera as compared with those at Perth. 

From Fig. 2 it can be seen that, even allowing for such a possible 
error in the indicated age of the trees, the Garden Island trees cannot 
be much more than 50 years old. The Naval Base cores appear to fit 
into tw'O definite groups, one represented by curves 1 and 2 where both 
trees showed precisely the same number of rings (first ring estimated 
at 1873), and the other represented by curves 3, 4 and 5 where the 
number of rings W'as similar (first ring estimated at about 1923) although 
some inner rings were indistinct. It had been hoped that the trees would 
have been found to be 200-300 years old, and thus able to provide 
much more information. The data presented here, and the additional 
cores that were examined, indicate that the western stands on Garden 
Island are of the order of 50-60 years old with some younger stands of 
an age that suggests that they may have developed after the fire that 
devastated much of the Island in 1955. The Naval Base data indicate 
two age groups: one approximately 100 years old, and the other approxi¬ 
mately 45 years old. It is impossible to say at this stage whether older 
trees exist in these stands. Observations made on the girth and height 
of trees throughout the areas are of little use in predicting age. Trees 
that proved to have approximately the same number of growth rings 
were found to have trunk diameters that varied by 200-300%, depending 
mainly on the density of the stand in which the trees were growing. Cer- 
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Fig. 2.—The growth ring analysis of five cores taken from trees growing 
on the north end of Garden Island. The data are smoothed. Each growth 
ring measurement is plotted as a deviation from the regression line fitted 
to the data. The time scale assumes that each growth ring represents one 
year. Addition signs at the base of the graphs represent peaks in sunspot 

activity. 
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tainly other conifer species have greater life spans, and the location 
of stands of Callitris preissii which are older than those observed in th£ 
present study is desirable for further investigations. 

It can be seen in Figs. 2 and 3 that there are distinct 

fluctuations in the width of Callitris growth rings. However, 

the interpretation of these fluctuations is difficult because of 
the uncertainty of the chronology. It is possible, at least in 

some of the curves (e.g. curve 2, Fig. 2) to observe an oscillation 

in growth rates that is of the order of magnitude of the eleven year 

sunspot cycle, but further replication of observations and careful statisti¬ 
cal analysis is required before correlations can be proved or disproved. 
The curves in Fig. 3 suggest a period of more rapid growth around the 
1920’s. This correlates with the end of the decreasing trend in the 80 
year sunspot cycle pattern which in turn shows a weak but disccrnable 
correlation with the beginning of a period of generally higher annual 
rainfall in Perth (annual rainfall 1905-1914: 32.3 in. S.D. 6.5 in., 1915- 
1924: 38.6 in., S.D. 5.1 in.). The apparently high rate of growth indicated 
by curves 3, 4 and 5 at this time may be due, at least in part, to the 
tendency for rings to be larger towards the centre, but the trends indi¬ 
cated by curves 1 and 2 clearly suggest that for a period of about a 
decade, conditions were such that trees increased in girth to a greater 
extent than at other times. The establishment of the low closed forests 
of trees of the age indicated by cores in Fig. 3, curves 3-5, may in fact 
have resulted from these temporarily more favourable conditions. 

No matter what might be the causal factors which initiate world¬ 
wide climatic changes (Mitchell, 1965), because of the indirect relation¬ 
ship between large scale atmospheric circulation and plant growth it is 
clear that the growth of an individual tree is likely to be only weakly 
correlated with these factors. Such correlations may be improved in future 
studies if more meaningful measures of the environmental conditions are 
derived that depend on the inter-relationship of a number of factors (e.g. 
soil moisture conditions during the growing season), but relate more 
closely to the growth of the tree. See Fritts, 1969, for relevant literature 
on this subject. 

It would appear that, with the precautions and techniques employed 
in modern growth ring analysis, studies of Callitris preissii may reveal 
information about the past local climates and the fluctuations that may 
have resulted from world-wide circulation variations or the local influ¬ 
ences of fire and man. The present paper attempts to outline the possi¬ 
bilities that exist in the vicinity of Perth. 
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fig. 3.—The growth ring analysis of five cores taken from trees growing 
at Naval Base. The data are smoothed, but unlike that in Figure 2, are 
plotted as actual ring width against the estimated date. Dotted lines 
represent parts of the cores where measurement of ring width was difficult. 
The upper curve is a plot of the sunspot activity (after Sellers, 1967), 
and demonstrates the 11, 22 and less active part of the 80 year cycles of 

activity. 


A NOTE ON ABORIGINAL ARTIFACTS FROM THE SOUTH 
BULLSBROOK AREA 

By K. AKERMAN, Nedlands 


On May 30, 1965, C. P. Johnson and the writer measured an area 
of five feet square at approximately the centre of the South Bullsbrook 
artifact site described by Butler (1958) and collected all surface material 
contained in the square. As the soil was too damp for sieving, twenty 
minutes were spent kneading the sand to a depth of six inches and 
collecting the subsurface material. From the twelve and a half cubic feet 
investigated 63 pieces of stone were collected. 

This material was sorted into three major groups thus: Group 1. 
Those natural pieces showing no signs of human usage (W.A. Museum 
Reg. 15878). Group 2. All flakes having the appearance of being struck; 
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Fig. 1.—(a) Crescent microlith, W.A.M. A. J5864. (b) Woakwine Point, 
W.A.M. A. 15863. (c) Backed Microblade, W.A.M. A. 15861. (d) Micro- 
blade Scraper, W.A.M. A. 15862. x3. 
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and non-utilised cores (W.A.M. 15877). Group 3. All definite implements, 
i.e. those with secondary working and/or signs of wear (W.A.M. 15857- 
76). 

The percentages of these groups in relation to the whole were as 
follows: Group 1. 25% comprising 16 articles. Group 2. 36% comprising 
23 articles. Group 3. 34% comprising 21 articles. There were in addition 
three pieces of ochre (5% of the whole). 

Group 3 was further sub-divided in respect to implement types, 


with the following result: 

5 average to large adze flakes (1 in.) 20% 

4 small convex scrapers . 19% 

4 backed and pointed microblades (Bondi and Woakwine 

types) . 19% 

4 concave and bi-concave microscrapers . 19% 

3 crescentic microliths . 14% 

1 dolerite core . 4% 

1 backed microblade with blunted ends . 4% 


Taking account of observations of existing stone culture in more 
remote areas of the State, and by examining museum specimens, it is 
possible to suggest the probable uses to which the implements were 
subjected. Crescents and points could have been utilised by the Aborigines 
as knives, spear barbs, as ritual surgical implements for vein piercing and 
cicatrization, and as composite teeth of the “taap,” saw-knife of the South- 
West. Microscrapers, and small adzing stones were probably used to 
finish wooden implements and utensils, that had been roughed out (with 
the aid of fire), by core tools and the larger spokeshave-like adze stones. 
One backed blade collected from the same site in 1970 (but not included 
in the grid sample) shows use-wear typically found on the microscraper. 
Minute stcpflaking is clearly visible (Fig. 2). 

Possibly examination of Australian stone artifacts under a binocular 
microscope could lead to more definite statements of use. 

An interesting feature noted is the high incidence (25%) of small 
tools in Group 3. This seems to indicate a microblade industry, incor- 



Fig. 2—Backed blade showing abnormal wear pattern. x3. 
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porating a wide range of microlithic tool types including the classic 
crescentic microlith (Fig. la). 
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SOME ADDITIONS TO THE ANGIOSPERM FLORA OF LAKESIDE 
STATION, CUE, WESTERN AUSTRALIA 
By KEVIN F. KENNEALLY, Botany Department, University of 
Western Australia 

The appearance of recent taxonomic revisions (Carlquist, 1969; 
Tindale, 1968; Wilson, 1970) has made it possible to determine to species 
some of the specimens listed in an annotated list of the flora of Lakeside 
Station, Cue (Kenneally, 1968). These species are listed below along with 
the collection numbers cited in the earlier publication. 

Mimosaceae 

Acacia sp. (Coll. No. 74A) = A. pruinocarpa Tindale. 

Rutaceae 

Eriostemon sp. (Coll. No. 39A) = E. sericeus P. G. Wilson. 

Goodeniaceae 

Goodenia sp. (Coll. No. 23A) = G. grandiflora Sims var. nicholsonii 
(F. Muell.) Krause. 

Stylidiaceae 

Stylidium sp. (Coll. No. 43A) nn S. lon^ibracteatum Carlquist. 

Further collections made after the publication of the original list 
revealed three additional species whilst an examination by Mr. B. R. 
Maslin of the Western Australian Herbarium of all Acacia material col¬ 
lected at Cue, resulted in the identification of two additional species. 

These five species are listed below. 

Mimosaceae 

Acacia linophylla W. V. Fitzg. Tree/shrub up to 3 metres, flowers in ovoid 
heads. On breakaways and plain, common. 

A. triptycha F. Muell. ex. Benth. Bushy shrub up to 1 metre, flowers 
yellow on simple axillary peduncles. Phyllodes terete, strongly ribbed with 
curved plumose tip. On breakaways, common. 

Euphorbiaceae 

Psendanthns nematophorns F. Muell. Spreading shrub, branches ending in 
spines, flowers small and white. On breakaways, not common. 
Myoporaceae 

Eremophila exilifolia F. Muell. Viscid shrub up to I metre, flowers mauve. 
On breakaways, not common. 

E. ptinicea S. Moore, Shrub up to 1 metre, flowers intense pink, leaves 
and calyces densely hairy. On breakaways, not common. 
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FROM FIELD AND STUDY 

Emus near Perth.—I saw seven of these birds, on July 18, 1970, 

11 miles NNW of Perth. They were approximately two miles due S. of 
Lake Gnungara. They were seen again on September 16, on newly cleared 
forestry land just S. of the Gnangara pine plantation. 

—BRIAN HUTCHISON, Woodlands 

Coekatiels near Perth.—Apparently the Cockatiel (Leptolophus hol- 
landicus) has not been previously reported in the near vicinity of Perth. 
Serventy and Whittcll (Birds of Western Australia, 4th edn., 1967) state 
they avoid the South-West jarrah block but occasionally penetrate as far 
as Bridgetown. On March 5, 1970 I saw five Coekatiels in Monash Ave¬ 
nue, Hollywood. They perched on telegraph lines and then flew south. I 
watched them until they were out of sight. By their nervous behaviour 
and by the way they flew as a flock I was convinced they were wild birds. 

—BRIAN HUTCHISON, Woodlands 

Hovering in the Brown Honeyeater.—A Brown Honeyeater (Lichmera 
indistincta) observed in my garden at Woodlands has a very deformed left 
leg and finds it very difficult to perch on the Grevillea and Banksia flowers 
from which it is extracting nectar. The bird has overcome the problem by 
hovering in front of the flowers in the manner of a humming-bird. I 
have observed the bird actually probe the flowers over which it is hover¬ 
ing. I have never observed this practice before and assume it is a develop¬ 
ment, or adaptation for survival, induced by its deformity. 

—BRIAN HUTCHISON, Woodlands. 

Australian Pratincoles in Southern Western Australia.—At 7.40 a.m. 
on 29 January 1971, two Australian Pratincoles (Stiltia Isabella) were 
observed on Kanandah Station near the western edge of the Nullarbor 
Plain. The location (30° 55' S, 124° 45' E) was 30 km. north of Naretha 
and was in a Myall-Saltbush-Bluebush association which had been grazed 
by sheep since 1962 and which had just experienced two years of below 
average rainfall. They were seen walking on a bare area and, when dis¬ 
turbed, they flew off rapidly to the north. 

Although this species has been reported on the South Australian sec¬ 
tion of the Nullarbor Plain (Le Souef, 1921, Emu, 21, 1921: 125-128); 
Serventy, W. Aust. Nat., 6, 1958: 152), this would appear the first re¬ 
corded sighting from southern Western Australia. 

—M. G. BROOKER, Gooseberry Hill. 

Yellow Figbird in Western Australia.—Among the birds I recently 
collected for the American Museum of Natural History in the central high¬ 
lands of the Kimberley Division was a species new for Western Australia. 
This was the Yellow Figbird (Spliecotheres flaviventris), two males and 
a female taken on Manning Creek, three miles west of Mt. Barnett Home¬ 
stead (16° 40' S, 125° 55’ E), on 28 May 1970. 

The birds were feeding on the ripe fruits of a rock-fig believed to be 
Ficus nesophila. Other birds feeding on these figs included the Black¬ 
faced and White-breasted Cuckoo-Shrikes, Great Bower-bird, Olive-backed 
Oriole and Silver-crowned Friarbird. 

There is no record of the Yellow Figbird nearer to Manning Creek 
than at Port Keats, Northern Territory, 280 miles to the north-east. 

—W. H. BUTLER, Wanneroo. 

Notes on the Tawny Frogmouth.—At 2145 hours on February 17, 
1970, three miles west of Mundaring Weir, two Tawny Frogmouths, 
Podargus strigoides, were disturbed and flew to a limb of a dead Marri 
9 metres from the ground. While in flight one bird called “hoo hoo”; 
the other a quick scries of sharp “ooms.” Perched facing the same direc¬ 
tion they vigorously preened the head of each other; occasionally preening 
themselves. Only once did the beak of a bird come into contact with the 
oil gland. Sometimes a foot was raised for scratching. During preening 
the birds were in firm bodily contact; a few small feathers were shed; 
and at least one bird frequently uttered a high pitched squeaking call. 

The temperature was 17° Centigrade; the air almost calm; the moon 
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fairly bright, midway between first quarter and full moon; and there WUs 
no cloud cover. The incident followed a fall of 134 points of rain, al¬ 
though none had fallen for 20 hours. The birds preened for slightly more 
than ten minutes during which they were watched continuously with a 
head-torch. 

—JOHN DELL, Kalamunda 

Irruption of White-winged Black Terns, 1970.—An irruption of 
White-winged Black Terns (Chlidonias leucoptera) occurred in the Perth 
metropolitan area between February 7 and 25, 1970. I first noted the 
birds on February 7 at Jackadder Lake; a flock of 45 were diving fo r 
small fish. Several of the terns appeared exhausted and only flew reluct¬ 
antly when approached. Subsequent observations revealed that the terns 
spent most of the mornings feeding over nearby vacant land, feeding on 
grasshoppers. One bird was seen to capture and consume a large skink. 
During the afternoon the terns returned to the lake. 

Observations sent to me by Messrs. T. Spence, R. H. Stranger, M. Ellis 
and Dr. D. L. Serventy revealed that the terns were seen at the following 
localities: 

Riverton Bridge, 9 birds 
Lake Yanchep, 100-f birds 
Bibra Lake, 11 birds 
Lake Richmond, 2 birds 
Mongers Lake, 70-f birds 
Jackadder Lake, 45 birds 

The terns had all disappeared by February 25. Undoubtedly this ir* 
ruption was associated with Cyclone Glynis which had moved down the 
Western Australian coast during the week prior to February 11. 

—BRIAN HUTCHISON, Woodlands 

Records of the Spotted Bower-bird in the Murchison District.— 

Serventy and Whittell (Birds of Western Australia, 4th. edn., 1967, p. 419) 
give the south-western limits of the range of occurrence of the Spotted 
Bower-bird (Chlamydera maculata) as the middle reaches of the Gascoyne 
River, Mcekatharra and Malcolm. I now present evidence extending the 
bird’s occurrence somewhat to the south of these limits. 

During a holiday trip with the family to the Cue district in August 
1969 we went out to Poona, 40 miles N.W. of Cue and south of the 
Weld Range. While at lunch near a dry watercourse, east of the air¬ 
strip by Finn Ryan’s camp, my wife and I saw a bird fly into a low 
branch of a mulga. I did not have time to get my binoculars but I am 
sure that it was a Spotted Bower-bird. I doubt if any other bird, likely 
to be seen, would be so markedly spotted. I was not able to detect the 
nuchal collar before the bird flew off, as it was partly obscured by fol¬ 
iage. I noticed a small native fig. Ficus platypoda, near the watercouse. 
Serventy and Whittell believe that distribution of the bower-bird is largely 
determined by that of the wild fig. 

I mentioned the observation to a correspondent, Mr W. M. Jones of 
Cue, who wrote in reply: “With reference to the bower-bird you mentioned 
about. If I remember right there are some out at Tuckabiana way but just 
casually we called them Mimic Birds in years gone by. There are several 
heaps of stones out there comprising about 1 cwt. of small stones, and 
these are supposed to be their playgrounds, according to what I have 
heard.’’ Mr Jones added that he often went out of the camp to look for 
a cat or dog, induced to do so by the calls, but only saw the “Mimic 
Birds.” Tuckabiana is 15 miles E.S.E. of Cue. 

—DAVID HUTCHISON, Wembley Downs 

Possible Sighting of European Curlew at Point Peron.—The inclusion 
of the European Curlew (Nitmenius arquata) on the Australian bird list 
is based solely on sight observations at Nightcliff, in the Darwin area, in 
March and April, 1948, by the American ornithologist, Herbert D. Deig- 
nan (Records of the American-Australian Scientific Expedition to Arn¬ 
hem Land, 4, 1964 : 369). I now report a very probable occurence of 
the species at Point Peron. 
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In November 1969 I visited the National Fitness Council Camp at 
Point Peron, where Pat and Howard Milne were holding a camp for 
native children from the Cundeelee Mission. In the morning the tide was 
very low, exposing extensive sand flats. Groups of waders were feeding 
along the shore. Among the flocks were Knots, Little Stints, Grey-tailed 
Tattlers (3), Bar-tailed Godwits (several). Curlew Sandpipers and six 
curlews. 

Our presence disturbed the birds, which flew out to sea. However 
two birds separated from the main flock of waders and flew back past 
me. Their large down-curved bills and large body size immediately iden¬ 
tified them as curlews. As the birds flew only ten yards away they turned 
in front of me, exposing the back and rump. The rump was white and 
appeared to extend up the back—this is a diagnostic feature of the Euro¬ 
pean Curlew. 

I submit this record not as a proven sighting but to alert observers 
to the possible occurrence of this bird in Western Australia. Deignan was 
quite confident in accepting the white rump as a decisive identification: 
“I have no hesitation in affirming that this easily identified bird should 
be added to the Australian list: it is as large and as long-billed as N. 
madagascariensis, but differs at a glance by its white rump patch.” 

—BRIAN HUTCHISON, Woodlands 

Association between the Sulphur-crested Cockatoo and Pandanus. —One 
of the collections of Pandanus de-Lestangii Martelli in the Queensland 
Herbarium is a staminate sheet dated 6 November 1926 which bears a 
letter from the collector, Albert de Lestang. H. St. John, in Part 23 of 
his Revision of the Genus Pandanus Stickman (Pacific Science, 21, 1967 : 
523-530), quotes part of this letter, including the following details: 

Thousands of White Cockatoos (Cacatua galerita) systematically 
comb the Pandanus for syncarps, beginning in February they tear 
down each drupe in quest of a kind of fly larvae which, I think, are 
solely associated with this fruit. The greater part of the drupes fall 
in the water below where herds of turtles [Chclidae] gluttonously swal¬ 
low whole the falling drupes; those falling up the banks are not lost 
either, for when all the Pandanus are clean of syncarps the cockatoos 
search the ground carefully for the dry nuts and with their powerful 
beak crush and extract the edible parts.’ 

The late Albert dc Lestang was an amateur naturalist who gathered 
abundant material and recorded good data (St. John, loc. cit : 526). Ac¬ 
cording to Mr. Selwyn Evcrist, Government Botanist, Queensland Her¬ 
barium (in litt.), he was a Frenchman who lived in somewhat feudal style 
on a small property, Adel’s Grove, on Lawn Hill Creek about 90 miles 
south-west of Burketown, north-western Queensland. He established what 
he called a Botanic Garden and from this valley collected an extraordinary 
variety of plants. His specimens of Pandanus de-Lestangii were from this 
area. (Although St. John quotes from the label of the holotypc ‘growing 
under palms along perennial streams about 200 miles south-west of Burke¬ 
town,’ C. T. White, in a letter to Martelli dated 27 November 1925, wrote 
of the holotype ‘. . . the specimen I believe was collected over 100 miles 
to the south-west of Burketown . . certainly, 200 miles south-west 
places us in the Northern Territory, on the cracking blacksoil plains of 
Gallipoli). 

J. Forshaw (Australian Parrots, 1969 : 87) does not mention Pan¬ 
danus spp. in his discussion of the feeding habits of Cacatua galerita . It 
is probable, however, that the eating of Pandanus syncarps (and whatever 
insect larvae they contain) is a widespread practice with this cockatoo. In 
mid-July 1968, in pandanus-cucalypt woodland at Tortilla Flats on the 
Adelaide River, NT (13° 05’S., 131° 13’E.) I noted a small group of 
Cacatua galerita feeding on these fruits, and in early August 1968, in 
similar habitat at McColl’s Bore on the Armstrong River, NT (ca. 16° 39’S,. 
13 P 51’E.), I recorded this feeding behaviour on three occasions. Other 
observers must surely have further records tucked away in their note¬ 
books. 

—SHANE A. PARKER, Arid Zone Research Institute, Alice Springs, N.T. 
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Further Observations on the Red-tailed Tropic-bird at Sugarloaf Rock, 
Cape Naturaliste.—This account reports the results of visits to the Sugar- 
loaf Rock, near Cape Naturaliste during the 1968-69 and 1969-70 nesting 
seasons of the Red-tailed Tropic-bird (Phaethon rubricauda). It supplements 
my earlier observations on the 1967-68 season (W. Aust. Nat., 11 (2) 
1968: 44). 

As events turned out I was able to visit the nesting colony on the 
Rock only twice during each of these two seasons. It was a calm swim to 
the Rock on December 26, 1968, but the channel was turbulent on De¬ 
cember 29. During the second season 1 visited the Rock on January 1, 
1970 and February 2. My companions on one or the other of these 
trips were J. Shanks, S. Forbes, M. Hoskens and G. Chester. 

During the 1969-70 season I calculated that 34 pairs were attempting 
to nest at the site. Three of these, however, were on the adjoining main¬ 
land where the chance of raising a brood, and it nearly always consists 
of only one, seems very unlikely—not one to our knowledge has yet 
succeeded in doing so. 

I was unable to make an estimation of the nesting pairs in the 1968- 
69 season as we were able to visit the Rock only in the early part of 
the season. However the 1969-70 survey demonstrated the increase in col¬ 
ony size since it first came under our attention in the 1966-67 season. In 
that season there were only four nesting pairs. In 1967-68 there were 32 
nesting pairs. 

Only three birds in the 1969-70 season may have been non-breeders 
and this seemed about a typical ratio of birds each season without eggs. 
However these birds may have laid later, after our visits, or they may 
have lost their eggs. 

Thus far the earliest date we have for finding an egg on the Rock was 
December 26, 1968, but as there were also two chicks present on that 
occasion laying must have commenced before mid-November. The latest 
date on which the colony was visited was April 7, 1968, when there were 
still 8 chicks and 5 eggs. So the period of egg-laying must extend over at 
least three and possibly four months. 

Of the 65 birds banded thus far, 15 were young at the nest. No young 
banded on the Rock have, to our knowledge, returned there to nest. New 
birds (i.e. unbanded ones) were, however, still arriving in the 1969-70 
season. We banded 11 such individuals in that season, but there certainly 
would have been a few more. 

Of the pairs that we have recorded as nesting over more than one 
season only one stayed together and used the same site three times. Two 
pairs did this twice. Three individuals continued on the same nest site but 
their mates were never determined. One bird occupied the same site, but 
with a new partner. Two birds changed their site and partner. Nine 
pairs were never recorded during more than one season, and 7 individuals 
whose mates were never determined have not yet been recorded subse¬ 
quently. 

Dr. G. Chester found several of the young birds badly injured around 
the head when he visited the Rock in April 1968. I found the remains of 
such a one (identified from the band) at the site next season, as well as 
the remains of an unbanded young one. 

No banded birds have been reported as yet from any place away 
from the Sugarloaf area. 

When handled the young birds often regurgitate almost complete fish 
(the head is usually missing). These, along with skeletal remains from the 
nest depressions, were collected and sent for identification to Mr. R. J. 
McKay at the W.A. Museum. The 1968-69 collection included one King 
Garfish (Scombresox forsteri), a hemirhamphid garfish and a belonifor- 
mid fish. There were also three sardines (probably Sardinops) and three 
flying fish (Exocoetidae). 

—M. K. TARBURTON, Avondale College, N.S.W. 
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THE WANDERER BUTTERFLY IN WESTERN AUSTRALIA 
By L. E. KOCH, Western Australian Museum 

The Wanderer butterfly, Danaus plexippus (L.), previously thought to 
be rare or absent in Western Australia, has recently been observed in 
numbers at Kelmscott, about 16 miles from Perth. 

This large, well known butterfly, called the Monarch in North Am¬ 
erica, has spread from the Americas to many parts of the world by 
natural means. It has established itself over a considerable area of eastern 
Australia, being first seen in Brisbane in 1870 and in Melbourne in 1872. 
Recent workers agree that the species is widespread from Cairns to Mel¬ 
bourne and Adelaide, but there has been some uncertainty about its dis¬ 
tribution in Western Australia. Barrett and Burns in Butterflies of Aus¬ 
tralia and New Guinea (1951) say that it is rarer in Western Australia; 
Common in Australian Butterflies (1964) does not include Western Aus¬ 
tralia in its distribution; Burns and Rotherham in Australian Butterflies in 
Colour (1969) say that it is found in all States except Western Australia; 
and Common in The Insects of Australia (1970) says that it now exists 
in Australia wherever its introduced milkweed food-plants are present. 
In Australia, unlike in North America, the Wanderer does not show the 
extensive two-way migrations and gregarious hibernation, although winter 
aggregations do occur in New South Wales and South Australia. 

There are specimens from the south-west of Western Australia in 
the entomological collection of the Department of Agriculture, South 
Perth. The collection comprises one male collected by H. M. Giles at 
Smiths Mill (now known as Glen Forrest)* on 17th March, 1898, and the 
following by collectors unknown: one male on 16th April, 1951, at Es- 
perance, one female on 7th May, 1951, at Dumbleyung, and three males 
and five females on 26th May, 1951, at Esperance. As far as is known, 
no Western Australian Wanderers collected prior to 1951 are present in 
any other collections. The Australian National Insect Collection, Canberra, 
has no examples of the species from Western Australia (Common, per¬ 
sonal communication). 

The recent outbreak at Kelmscott was reported to me by Jamie 
Stuart, a preparator of the Western Australian Museum. Accompanied by 
Alan Page, another preparator, he was driving through Kelmscott on 9th 
April, 1971, when he saw the species among large numbers of the Lesser 
Wanderer, Danaus chryssipus pet ilia (Stoll), which were flying around a 
flowering Lantana hedge. No specimens were collected. Therefore with 
Alan Page, I visited the area on 14th April and collected 10 specimens 
(5 males, 5 females) to confirm the sighting. During li hours of collect¬ 
ing from 11 a.m., we saw a total of about 20 individuals. All these were 
in excellent condition and had obviously recently emerged in the area. 
Several other species of butterflies were evident. These included the 
Lesser Wanderer, which was by far the commonest, the Cabbage White, 
Pieris rapae (L.), the Western Brown, Heteronympha merope duboulayi 
(Butl.), the Meadow Argus, Precis villida calybe (Godt.), and the Common 
Grass-blue, Zizeeria otis labradus (Godt.). 

The Wanderer can be distinguished from the Lesser Wanderer by the 
following characteristics. The Lesser Wanderer has a wingspan of up to 
about 3 inches and dorsally its wing is tawny orange or tawny yellow 
with broad black margins and a white bar across the apex of the wing. 
* The railway station was last referred to as "Smiths Mill" in the railway time table of 
1916, and first appeared as "Glen Forrest" in the time table of 1918. 
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The Wanderer has a wingspan of 33 to 43 inches and dorsally its wing is 
tawny orange with black margins carrying white spots and the veins are 
black. 

The following information about the distribution in Western Aus¬ 
tralia of relevant milkweed plants has been kindly provided by Mr. R. D. 
Royce, Curator of the State Herbarium: 

Calotropis occurs in the tropical north and although becoming widely 



The Wanderer, Dana us plexippus (L.), above, and the Lesser Wanderer, 
D. chryssipus petilia (Stoll), below. Both specimens collected at Kelmscott, 
W.A., by L. E. Koch and A. Page on 14th April, 1971. 
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naturalized there, does not occur in the southern half of the State. 
Araujia is a garden plant, but not very commonly grown. Asclepias 
rotundifoliu is not known to occur here. As. curassavica is a garden 
plant, but has been recorded as naturalized at Fremantle in 1960, 
at Geraldton in 1964, and at Trayning in 1965. As. fruticosa is 
commonly referred to as the Duck plant. Swan plant, or Narrow- 
leaf Cotton-bush, and has long been grown in gardens. From speci¬ 
mens in the Herbarium it was first recorded in 1918. Since 1970 it 
has been gazetted as a primary noxious weed, because it has become 
widespread. 

Where the butterflies were observed at Kclmscott, As. fruticosa is 
abundant, especially alongside a creek. Larvae and pupae of the Wanderer 
have subsequently been found there on this plant. 

Before the collections made at Kelmscott, there were no Western 
Australian Wanderers in the Western Australian Museum. Since the out¬ 
break a few Wanderers have been found at some other localities around 
Perth, e.g. Churchmans Brook, Dianella and Roleystone. Mr. W. A. Oddy, 
of Maylands, has also reported observing large numbers of Wanderers 
during the present outbreak at Kelmscott. 

Mr. L. Groom, of Claremont, W.A., advises that he has seen the 
following Wanderers in Western Australia: one at Nedlands in Decem¬ 
ber, 1966, one at Nedlands in January. 1967; at Kings Park in September, 
1967, at Karrakatta and suburbs in October, 1967, many in Forestville 
Reserve in November, 1967, and in Kings Park in December, 1967; at 
Augusta in January, 1968; and two in Talbot Road Reserve at Guildford 
in September, 1968. But he has not found their immature stages. 

Dr. C. N. Smithers, Principal Curator, Australian Museum, Sydney, 
is analyzing the voluminous data on the Wanderer in eastern Australia. 
1 have discussed the problem of Wanderers in Western Australia with him 
and also with Dr. I. F. B. Common, C.S.I.R.O., Canberra. 

From the available data it is not possible to be absolutely certain 
whether the Wanderer has been present in Western Australia continuously 
since 1898, or to comment on its probable further distribution and abund¬ 
ance around the year 1951 when it was found at Esperance and Dumble- 
yung. Because the Wanderer is large and easily recognized, it is most un¬ 
likely that it had been established before 1951. Alternatively, it has been 
permanently present in Western Australia for decades although only in 
small numbers and in isolated localities. However, if it has not been a 
permanent resident, the 1898 and 1951 occurrences must be considered as 
the result of isolated introductions that did not become established. 

The greatly improved methods of transportation in the fifties and 
later is thought to have enabled importation of the immature stages de¬ 
liberately or fortuitously, resulting in temporary or permanent establish¬ 
ment. The possibility that the label data of the 1898 Smiths Mill speci¬ 
men is incorrect must not be overlooked, but the appearance of the speci¬ 
men indicates that it is an old one, consistent with the year of collection 
on its label. The 1951 specimens seem most likely to be from a temporary 
establishment of the species. In more recent years, it has been an easy 
matter for anyone to obtain larvae from the eastern states or elsewhere, 
and thus to liberate live material accidentally or purposely in Western 
Australia. One or more persons could have been responsible for this; 
however, the Wanderer is a large showy butterfly which is not known to 
be harmful to anything except certain noxious introduced weeds. 

In the normal course of events the Wanderer probably now breeds 
here through most months of the year. It seems to be definitely estab¬ 
lished around the Perth area where it has been from at least 1966. The 
naturalization and abundance of its introduced food-plant in various lo¬ 
calities has enabled this. 

All observations of the adults are during the breeding period. There¬ 
fore it appears that there are overwintering areas, such as presumably 
Kclmscott in the Perth area, to which they retire for the non-breeding 
months. In exceptionally cold years, clusters of overwintering non-breeders 
would be expected to occur provided that the population numbers are 
sufficiently high. 
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PRESSURE ON THE WATERFRONT 
WITH SPECIAL REFERENCE 
TO THE MANDURAH-MURRAY REGION 

By C. F. H. JENKINS, M.A. 

Western Australia occupies one-third of the driest continent in the 
world and so the State’s future development, both agriculturally and 
industrially, will be limited by the availability of water. But as the popu¬ 
lation grows and its sophisticated wants become more urgent, it is clear 
that all our water resources, both fresh and salt, will be threatened with 
over-exploitation. 

When Willem de Vlamingh sailed up the Swan River in January, 
1697, just over 250 years ago, he commented upon “the swans, the cor¬ 
morants, the pelicans, the geese, the cockatoos, the parroqucts, etc.”, and 
for the first 50 years of settlement the Swan Estuary and the associated 
swamps remained a paradise for wild life of all kinds. 

In more recent years however, the main river estuaries from the 
Murchison to the south coast have been affected either by holiday settle¬ 
ments, industrial development or reclamation, all in the name of progress. 

Drastic changes were inevitable as Perth and its environs grew. 
Serventy (1948) has described, and reproduced early maps, showing hoW 
the lakes and swamps which dotted what is now the metropolitan area, 
were progressively drained. Important city buildings, such as the Perth 
railway station and the General Post Office, now stand on what was 
swamp land. Until fairly recently the outer swamps and the river fore¬ 
shores still provided what many people regarded as limitless cover. Pres¬ 
sure continued, however, and during the past decade many miles of nat¬ 
ural shoreline have been replaced by stone walls or dredged sand, and 
the biological usefulness of many swamps has been destroyed or down¬ 
graded in the name of mosquito destruction, rubbish disposal or just “de¬ 
velopment.” In many instances, mosquito and midge problems have been 
complicated rather than improved by the present policy, because housing 
development has often been permitted too close to the “waterfront,” with 
the result that affected ratepayers press either for insecticide treatments 
or further reclamation. Had the original plans allowed for a wider buffer 
between the shore line and the first house, the residents would have been 
spared much annoyance from insect pests and the district would have had 
extra and much needed public open space. 

Despite metropolitan changes, the major estuaries to the south, and 
the more remote lakes and swamps of the Swan coastal plain still seemed 
to offer long-term security for most of our water-loving birds. In actual 
fact, however, approximately 500,000 acres of wetland have been drained 
in the South West by 1,200 miles of channels (Riggert, 1966) and import¬ 
ant projects contributing to the change were the Harvey irrigation scheme 
with its associated Harvey River Diversion and the draining of the Peel 
Estate. 

More recently the threat has been accentuated not only to our lakes 
and rivers, but also to our shore line, by the population explosion with 
its attendant industrial and housing developments and the sophisticated 
wants of “A State on the Move.” 

Even the salt lakes of the wheat belt are facing a new threat as good 
roads and four-wheel drive vehicles make once remote areas available to 
shooters, campers and water skiers. The wash of power boats and the 
roar of outboard motors exemplify just two of the many ways in which 
the affluent society can debase a biological habitat, not by deliberate 
vandalism, but by ignorance and over exploitation. 

The rapid increase in holiday homes and the proliferation of shacks 
at water resorts, both north and south of Perth, are subjecting beauty spots 
and the associated wild life to ever increasing dangers. Town planning 
authorities are recommending more orderly development for the future, 
but pressures from vested interests are constant, plausible and unrelenting. 
Already several “Gold Coast” type projects have been suggested for areas 
between Perth and Bunbury, and the effect of these on the environs of 
the Peel Inlet and the Harvey Estuary could be disastrous. 
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With the continued progress in the region and, particularly, with the 
growing population of Pinjarra, Mandurah and Bunbury, the upgrading of 
the Old Coast Road and the consequent destruction of the verge flora, 
areas such as the Yalgorup National Park and the associated lakes will 
exist as “islands’’ in a sea of alien development. 

For many years agricultural expansion between Mandurah and 
Bunbury was retarded by minor element deficiencies in the coastal sands, 
but modern fertilisers have now remedied this with the result that grazing 
paddocks and irrigated lucerne plots are taking over from the native bush. 

A pleasing feature of some pasture development in the area is the 
park-like effect resulting from the larger tuarts, marris and jarrahs having 
been left as shade trees. Unfortunately however, the stocking of such 
areas prevents most regeneration and although the “park clearing” system 
is desirable in the short term, it is no substitute for fully protected re¬ 
serves. 

The great importance of the Peel Inlet (Anon, 1962), and the ad¬ 
jacent lakes to Western Australian waterfowl was emphasised in the 
drought years of 1969 and 1970 when wild ducks, swans and many other 
aquatic species owed their survival to the coastal waters south of Man¬ 
durah. Every year thousands of birds move to the coastal wetlands to 
pass the summer, but as the recent drought reduced most of the inland 
lakes to mud puddles or glistening wastes of salt the influx of birds was 
much heavier than usual. 

I have made periodic visits to Lakes Preston and Clifton over the 
past 30 years, but regular checks from 1968 and three-weekly observa¬ 
tions with binoculars (16 x 56) at one spot in Lake Clifton from Decem¬ 
ber, 1970 to May, 1971, confirmed earlier views on the value of the 
region. A variety of waterfowl was present throughout the late summer 
with the following numbers estimated for each inspection at Lake Clifton 
on the two-mile stretch of water under observation:— 


Coots 

1000 + 

Musk Ducks 

1000+ 

Black Swans 

500 + 

Hoary-headed Grebes 

200 + 

Black Ducks 

100 + 

Grey Teals 

100 + 

Mountain Ducks 

50 + 

Crested Grebes 

50+ 


By April, and after heavy autumn rains, swans and ducks were much 
less numerous but Musk Duck, Coot and Grebe numbers showed little 
change. 

The only published record covering the birds of the region was com¬ 
piled by Serventy (1930) just 40 years ago, and listed 76 species. I have 
recorded the following 58 additions, several of which arc highly depend¬ 
ent upon the wetlands of the area:— 

Little Shearwater, Puffinus assimilis (dead on beach); Crested Grebe, 
Podiceps cristatus; Little Grebe, P. novaehollandiae; Hoary-headed Grebe, 
P. poliocephalus; Australian Gannet, Morns serrator; Australian Darter, 
Anhinga rufa; White Egret, Egrctta alba; Reef Heron, E. sacra; White- 
necked Heron, Ardea pacifica; Nankeen Night-Heron, Nycticorax caledoni- 
cus; Grey Teal, Anas gibberifrons; Blue-winged Shoveller, A. rhynchotis; 
Maned Goose, Chenonctta jtibata; Musk Duck, Bizi nra lobata; Black- 
shouldered Kite, Elanus notatus; Australian Goshawk, Accipiter fasciatus; 
Collared Sparrowhawk, A. cirrocephalus; Osprey, Pandion haliaetus; Little 
Falcon, Falco longipennis; Kestrel, F. cenchroides; Coot, Fulica atra; 
Pied Oystercatcher, Haematopus ostralegus; Sooty Oystercatcher, //. full- 
ginosus; Banded Plover, Zonifer tricolor; Grey Plover, Pluvialis squatarola; 
Large Sand-Dotterel, Charadrius leschenanltii; Mongolian Dotterel, Ch. 
mongolus; Black-fronted Dotterel, Ch. melanops; Whimbrcl, Numenius 
phaeopus; Black-tailed Godwit, Limosa limosa; Bar-tailed Godwit, L. lappo- 
nica; Common Sandpiper, Tringa hypoleucos; Terek Sandpiper, Xcnus cin- 
ereus; Turnstone, Arenaria interpres; Knot, Calidris canutus; Curlew Sand¬ 
piper, Erolia testacea; Sanderling, Crocethia alba; White-headed Stilt, Him- 
antopus himantopus; Banded Stilt, Cladorhychus leucocephalus (flocks were 
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present on Lake Preston in the late summer of 1971 in company with 
White-headed Stilts); Pacific Gull, Larus pacificus; Caspian Tern, Hydro- 
progne caspia; Domestic Pigeon, Columba livia; Spotted Turtledove, 
Streptopelia chinensis; Senegal Turtledove, S. senegalensis; Smoker, Poly- 
telis anthopeplus; Pallid Cuckoo, Cue ulus pallidus; Fan-tailed Cuckoo, 
Ccicomantis pyrrhophamis; Broad-tailed Thornhill, Acanthiza apicalis; 
Spotted Scrub-Wren, Scricornis maculatus; Rufous Whistler, Pachyccphala 
rufiventris; Western Shrike-Thrush, Colluricincla rufiventris; Brown 
Honcyeater, Lichmera indistincta; New Holland Honeyeatcr, Phylidonyris 
novaehollandiae ; White-cheeked Honeyeater, P. niger; Yellow-throated 
Miner, Manorhina flavigula; Little Wattle-bird, Anthochaera chrysoptera; 
Magpie-lark, Grallina cyanoleuca; Black-faced Wood-swallow, Artamus 
cinereus. 

The Premiers announcement (“West Australian,” June 2nd, 1971) 
that Lake Clifton (4,378 acres) and Lake Preston (8,122 acres) would be 
added to the Yalgorup* National Park (10,000 acres) was a most import- 
and step towards the preservation of these valuable wetlands but, un¬ 
fortunately, 54 of the 66 miles of lake foreshore abut on private property 
and so extensive areas of fringe paper barks and other vegetation could 
still be destroyed. Fortunately however, some landholders have agreed 
to restrict clearing along the waterfront and it is hoped that others will 
follow suit. 

Although considerable development has already occurred along the 
shores of the Peel Inlet and the Lcschenault Estuary and much more is 
inevitable, these extensive wetlands complement the waters of the park and 
should be very carefully managed. 

The matters requiring urgent consideration include the following:— 

(1) The effect of the alumina refinery at Pinjarra. 

(2) The effect of further dam construction on the major streams feeding 
the Inlet. 

(3) The effect of subdivisions along the waterfront and any associated 
“improvement” of the foreshore. 

(4) The effect of mining or mineral dredging, not only on the waters, 
but on the general biology of the area. 

It cannot be over-emphasised that the waters of the Peel Inlet, Harvey 
Estuary and associated lakes comprise one of the most valuable tourist 
resorts in the South-West. This is due partly to the profusion of fish, 
crabs and prawns, but also to the scenic beauty which is enhanced by 
the presence of waterfowl, wildflowers and a tree-lined foreshore. Undue 
interference or over-development could completely destroy this unique area 
and produce conditions reminiscent of Perth Water. Extensive mudflats 
and shallows are essential for the survival of many forms of water-life 
including fish, prawns and crabs, and the preservation of long stretches 
of natural foreshore are important as shelter belts and breeding areas for 
both land and water birds. 

In view of the complexity of the matters raised, the multiplicity of 
the interests involved and the speed with which the changes are taking 
place, it is necessary to collate all the information available on the area, 
to cushion the region as much as possible from the effect of industriali¬ 
sation, and to maintain large areas for both active and passive recreation 
and for the protection of native plants and animals. 
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NOTES ON DRINKING HABITS OF BIRDS 

By ERIC H. SEDGWICK, Harvey, W.A. 

Summary 

A number of incidental records of Australian birds drinking are abstracted and 
Driefly outlined. 

Introduction 

The casual recording of birds drinking is not entirely satisfactory: it 
appears almost impossible to obtain records in situations where water 
abounds owing to the difficulty of separating drinking from feeding and 
other activities and it is, of course, impossible to obtain records in water¬ 
less areas under normal conditions. Most of my records relate to drinking 
at artificial or at temporary supplies in relatively arid areas. 

It is curious that, on a few occasions, I have encountered several 
species exploiting a source of water at one time e.g. 

(a) At Gorrie, N.T.. within a few minutes I observed nine species 
drinking at a small puddle. Most of the time at least three species 
were present. 

(b) At Caron, W.A., within half an hour 1 saw six species drinking 
at a small pool. 

(c) At Nangeenan, W.A., four species of honcyeater were seen drink¬ 
ing simultaneously at a bowl of water. 

These occurrences suggest that this behaviour was in some cases 
imitative. 

Recently, May 4, 1971, at Harvey, on a rather cold, windy morning, 
I saw a Wagtail appear at a bird-bath and drink briefly before plunging 
into the water and ruffling its feathers—typical bathing behaviour. No 
sooner had the Wagtail left than a Brown Honeyeater and two Silvereyes 
appeared at the bath and commenced bathing. Thereafter birds came and 
went from the adjacent shrubs—another Brown Honeyeater and several 
Silvereyes. Other water is available here and, perhaps for this reason, the 
bath is very seldom used. It certainly appeared as though the behaviour 
of the Wagtails stimulated similar behaviour in the other two species. 
Three days later I saw a repetition of this incident, differing only in de¬ 
tail. As before, the whole incident occupied little, if any, more than two 
minutes. In these records of bathing a similar pattern of imitation to that 
exhibited in the drinking incidents appears to have occurred. 

E. A. Armstrong (Bird Display, 1942, p. 306) writes: “Many instances 
of the contagiousness of behaviour have been referred to in the course 
of the preceding pages and it is sufficiently clear that there is hardly any 
activity of birds which may not be aroused by the presence of other birds 
performing.” However none of his examples refer to drinking or to bath¬ 
ing and only one is inter-specific. 

The dates of notes upon which the following observations are based 
in many cases refer to the southern summer period. Forty-two notes refer 
to the Deccmber-March period and thirteen notes relate to the other 
months of the year. This may be significant. 

Mrs. Sedgw'ick has drawn my attention to the extent to which birds 
use trivial sources of water e.g., a dripping tap, even when ampler 
supplies are available close at hand. At Caron, both Western Rosella and 
Mulga Parrot were observed obtaining water from the conical roof of a 
5,000 gallon tank. Water condensed on the underside of the roof and 
this trickled out through the rivetted but unsoldered seams and was taken 
by the birds. Other seemingly more adequate supplies were close at hand. 

A capacity to use trivial sources of water e.g., dew or transpiration 
water on leaves, could be of great survival value in semi-arid and arid 
areas and the presence of such sources could be significant in determining 
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the distribution and movement of certain species such as the Grey Fan- 
tail, Western Warbler, Red-tipped Pardalote and the Tawny-crowned, 
White-fronted and Pied Honeyeaters. 

SYSTEMATIC LIST 

Unless otherwise indicated, localities named are in Western Australia. 

Accipitridae: Hawks and eagles in general appear to be independent of 
water, but I have one record of a Black Kite, Milvus migrans, drinking 
from a puddle at Larrimah, N.T. in Feb., 1944. 

Charadiidae: As I have already mentioned, it is difficult to obtain con¬ 
vincing records of drinking in respect to birds that occupy habitats in 
which water abounds, this includes most waders. Banded Plover, Zonifer 
tricolor , arc an exception. The birds tend to flock near dams at high 
summer but nevertheless 1 have only one positive record of these birds 
drinking. On May 24, 1971 a bird was seen by vehicle headlights drinking 
at a puddle on a track about 25 miles north of Hyden. The time was 
1730 hrs.—deep dusk. In March, 1936, at Nangeenan, in a place fre¬ 
quented by Banded Plover, I found in a low-lying sandy area, a number 
of miniature soaks evidently excavated by birds. 

Colunibidae: Pigeons are generally recognised as birds very dependent 
upon water supply and this view is borne out by my experiences. 

At Gorrie, N.T., in Jan., 1944, I noted Peaceful Doves, Gcopelia 
placida, and Diamond Doves, G. cuneata, drinking at a small temporary 
pool and at Manbulloo, N.T., on April 27, 1944, two Bar-shouldered 
Doves, G. humeralis, were seen drinking at the Katherine River. 

I have numerous records of Common Bronzcwings, Phaps chalcop- 
tera, watering cither early in the day or in the evening. A note, “Drinking 
Habits of Common Bronzewing,” W. A list. Nat., 2: 70, details some of 
these. 

On December 26, 1948, at Caron, 1 observed Crested Pigeon, Ocy- 
phaps lophotes, drinking at a silt trap at the Railway Dam. 

The introduced Senegal Turtle-dove, Streptopelia senegalensis, is also 
a drinking species. 

Psittacidae: I have no records on lorikeets drinking, but have notes on 
White-tailed Black Cockatoo, Calyptorhynchus baudinii, and Corella, 
probably Kakatoe tenuirostris, apparently drinking, the former at pools 
in a creek bed at Bilbarin in October, 1946, the latter at a dam near 
Caron on March 29, 1947. 

Other species observed drinking arc: Regent Parrot, Polytelis an- 
thopeplus, at Bilbarin on January 2, 1947. Pale-headed Rosella, Platy- 
cercus adscitus, at Kowuran, Q., October 26, 1945. Western Rosella, P. 
icterotis, at Bilbarin on March 29, 1946. Port Lincoln Parrot, Barnardius 
zonarius , at Bilbarin in March and in December, 1946. Mulga Parrot, 
Psephotes varius, at Bilbarin and at Caron on several occasions. Bourke 
Parrot, Neophema bourkii, at Wanggannoo Station, (W. Aust. Nat., 2: 67) 
and Elegant Parrot, N. elegans, at Bilbarin on May 9, 1946 and January 
1, 1947. 

These are mainly records of drinking at dams and troughs. 

Meropidae: I have a record of Rainbow-birds, Merops ornatus, apparently 
drinking from the surface of a dam at Elliott, N.T. on December 15, 

1943 and records of similar behaviour at the Roper River on January 17, 

1944 and September 10, 1944. In each case, particularly the last, there 
is a possibility that insects or other food items were being taken. 
Hirundinidac: I have records similar to the foregoing made in respect of 
Tree Martins. Petrochelidon nigricans, at dams at Nangeenan on July 5, 
1936, and Bilbarin on January 2, 1947. 

Maluridac: At Collie on March 18, 1956, I observed a Western Warbler, 
Gerygonc fusca, descending a pendulous branch and drinking from a 
river flowing through forest. 

Rhipiduridac: On January 3, 1944 at Gorrie, N.T., I recorded a Willy 
Wagtail, Rhipidura leucophrys, drinking at a small temporary pool. 
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Pachycephalidae: Western Shrike-thrush, Colluricincla rufiventris. 1 have 
a note on this species made at Bilbarin in April, 1946, which infers drink¬ 
ing, but this requires confirmation. 

Dicacidae: At Nangeenan on March 14, 1936, I watched a Red-tipped 
Pardalote, Pardalotus substriatus and several Brown-headed Honeyeaters 
drinking at an open drain, the former resenting the presence of the honey- 
eaters and displaying aggression. 

Meliphagidac: One might suppose that this group of nectar and insect¬ 
feeding birds would not be particularly dependent upon water, but the 
contrary appears to be the case. I have records for thirteen species, 
namely: 

White-naped Honeyeater, Melithreptus lunatus :-— 

January 22, 1936. Ferntree Gully, Victoria. Bird noted drinking at a 
horse trough. 

Brown-headed Honeyeater, Melithreptus brevirostris :— 

March 14, 1936. Nangeenan. Several birds drinking at an open drain. 
March 28, 1937. Nangeenan. A flock of about six birds visits our 
grounds each morning to drink. 

May 6, 1946. Bilbarin. A party of twenty to thirty birds noted drink¬ 
ing at our bird bath—a common occurrence of late. 

Banded Honeyeater, Myzomela pectoralis :— 

December 19, 1943. Birdum, N.T. Flock observed drinking at a road¬ 
side puddle. 

Brown Honeyeater, Lichmera indistincta :— 

November 21, 1936. Nangeenan. Birds visit a water container at 
the house to bathe and to drink. 

February 3. 1937. Brown Honeyeaters still visit the container at the 
house to drink. 

March 10, 1946. Bilbarin. These birds may often be seen at the 
house where they obtain water at the bird bath. 

Singing Honeyeater. Meliphaga virescens :— 

May 7, 1935. Nangeenan. Birds seen drinking at a bowl with White¬ 
eared, Brown-headed and Spiny-checked Honeyeaters. 

White-eared Honeyeater, M. leucotis :— 

April 10, 1935. Nangeenan. Today I noted one bird drinking at an 
open drain. 

March 21, 1936. Honeyeaters drinking at the house. 

April 10, 1936. Totadgin. Bird drinking at a dam. It clung to a ver¬ 
tical post in the water turning head downward to take each beak- 
full of water and righting itself to swallow. Birds behave in a similar 
way at Nangeenan; they cling to a pendant branch of the pepper tree 
under which the water vessel is placed. 

March 28, 1948. Caron. Two, drinking at a small pool. Five other 
bird species w'ere seen drinking within half-an-hour. 

December 26. 1948. One bird drinking at a silt trap at the Railway 
Dam. 

Yellow-tinted Honeyeater, M. f lav esc e ns :— 

January 3, 1944. Gorrie. N.T. Some drinking at a small temporary 
pool. 

Dusky Miner, Manorhina flavigula :— 

At Nangeenan, in 1932 and 1933 a flock of twenty to thirty birds 
frequently visited our bird bath to bathe and drink. 

Red Wattle-bird, Anthochaera carunculata :— 

February 4, 1934. Nangeenan. Three or four birds visit our bird bath 
to bathe and drink and to spend the hottest hours in the tree beneath 
which the bowl is set. 

Little Wattle-bird, A. chrysoptera :— 

October 11-13, 1969. Dryandra. Birds noted drinking at a dam. 
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Spiny-cheeked Honeyeater, Acanthogenys rufogularis :— 

February 22, 1948. Caron. Following light rain a few small holes in 
the main catchment channel for the Railway Dam contained a little 
water. The Spiny-cheeked Honeycaters in the vicinity were visiting 
these holes to drink. 

Silver-crowned Friar-bird, Philemon argenticeps :— 

At Fountain Head, N.T., in October, 1944, these birds were con¬ 
spicuous at a leak in our camp water supply and near the camp 
ablution blocks where, almost undoubtedly, they drank. 

Little Friar-bird, P. citreogularis :— 

January 3, 1944. Gorrie. N.T. Observed drinking at a small temporary 
pool. 

April 7, 1944. Strangeway, N.T. Birds crossing and re-crossing a 
waterhole, sometimes touching the water. 

Estrildidae: Finches have often been reported as drinking, sometimes in 
large numbers. My own records refer to smaller flocks, usually under 
twenty and in no case, I should say, in the excess of fifty. 

Zebra Finch, Taeniopygia castanotis :— 

December 26, 1948. Caron. Six birds seen drinking at a silt trap at 
the Railway Dam. 

Black-ringed Finch, Steganopleura annulosa :— 

January 10, 1944. Elsey Station, N.T. One party drinking at the Roper 
River just after dawn. 

November 11, 1944. Batchelor, N.T. A small party observed drinking 
at the camp ablution area. 

Crimson Finch, Neochmia phaeton :— 

July 17, 1944. Warlock Ponds, N.T. A flock of from six to ten birds 
observed drinking at one of the ponds. 

Masked Finch, Poephila per sonata 
Long-tailed Finch, P. acutkauda 

Both species drank frequently of water available at camps at Larri- 
mah, Gorrie and Batchelor, N.T. 

Gouldian Finch, P. gouldiae :— 

January 3, 1944. Gorrie, N.T. Small flock noted drinking at a tem¬ 
porary pool. 

July 28, 1944. Warlock Ponds, N.T. Flock noted drinking at one of 
the lagoons. 

Grallinidae: Magpie-lark, Grallina cyanoleuca :— 

I have a note made at Harvey on December 28, 1970, of a Magpie- 
lark apparently drinking. Mrs. Sedgwick has observed Magpie-larks drink¬ 
ing at Harvey. 

Cracticidae: I have observed both Pied Currawong, Strepera graculina , 
and Grey Currawong, S. versicolor, drinking, the former on December 
1, 1945, on the Lamington Plateau, Qld., and the latter on April 10, 
1936 at Totadgin. 

I believe that both Grey Butcher-birds, Cracticus torquatus, and Pied 
Butcher-birds, C. nigrogularis, drink, but have definite records for only 
the former. These were made at Nangeenan in January, 1935. 

I have had very frequent opportunities of observing Western Magpies, 
Gymnorhina dorsalis , drinking. 
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NOTES ON THE BIOLOGY OF AMPH1BOLURUS CRISTATUS 
AND AMPHIBOLURUS SCUTULATUS 

By ERIC R. PIANKA, Department of Zoology, University of Texas at 
Austin, Austin, Texas 78712, U.S.A. 

Amphibolurus cristatus and Amphibolurus scutulatus are large, long- 
legged, terrestrial agamid lizards, obviously rather closely related. They are 
conspicuous animals, but have not received much attention from natural¬ 
ists. Although my information on them is somewhat scanty, it is presented 
here in the hope of encouraging other workers to make more penetrating 
observations on these interesting lizards. 

Gray (1845) described Grammatophora cristata, which was later as¬ 
signed to Amphibolurus cristatus by Boulenger (1885). Boulenger’s plate 
of A. cristatus was reproduced by Waite (1929). There are a pair of promi¬ 
nent nuchal ridges on each side of the neck of A. cristatus, and the adults 
are quite colourful (Fig. 1). 



Fig. 1.—Subadult male Amphibolurus cristatus photographed near 
Zanthus, W.A. The head and foreparts of the body are reddish-brown, 
fading to a creamy white colour posteriorly. The tail is prominent, band¬ 
ed with black and a creamy white. Breeding adults acquire a coloration 
involving a mixture of reds and yellows. The stance shown, with the 
forelegs extended and the foreparts raised, is characteristic of both species 
and presumably maximizes the lizard’s field of view. These animals forage 
by sitting-and-waiting in the open spaces between plants and in the leaf 
litter under large shrubs and trees. 


Stirling and Zietz (1893) described and figured A. scutulatus, from a 
series of specimens collected between Fraser Range and Queen Victoria 
Spring, W.A. These authors noted the sexual dimorphism, both in size 
and colour, of A. scutulatus. 

Figure 2 illustrates the geographic distributions of the two species, 
which are sympatric in the eastern Goldfields. All localities I have are 
listed below, using the following abbreviations: AM (Australian Museum), 
SAM (South Australian Museum), WAM (Western Australian Museum), 
and ERP (my collection, now deposited with the Los Angeles County 
Museum of Natural History). Literature records arc listed with the ap¬ 
propriate reference. Records requiring confirmation are not plotted but 
are listed in quotation marks. 
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Amphibolurus cristatus 

SOUTH AUSTRALIA: SAM R5534 (Tallaringa Well); SAM R3027 
(Koonibba); SAM R3211 (Ooldea Soak); AM R7665, SAM R676 (Ooldea); 
AM R7661 (407 miles, E-W Line); SAM R693 (408 miles, E-W RR Line); 
SAM R8397 (SW Corner, Hambidge Reserve); SAM-no number (Yalata 
St, Fowlers Bay); SAM R3029 (Port Augusta Sandhills), SAM R2142 (Wir- 
rulla, W. Coast); SAM R3655 (Mount Damper, Eyre Peninsula); SAM 
R1009 (Tarcoola); SAM R3025 (Tichcra); SAM R3026 (Kingoonya); SAM 
R1586 (Buckleboo, via Kimba); SAM R3077 (Sandy localities throughout 
Gawler Ranges); SAM R2571 (Tickera, N. Yorke Peninsula). 

WESTERN AUSTRALIA: AM R13693, SAM R4787 (Kalgoorlie); 
AM R8380 (“near Perth”); AM R3082 (Boulder); SAM R3030 (Bundah 
Plateau); SAM R3028 (between Fraser Range and Victoria Springs); WAM 
R19063 (Queen Victoria Spring); WAM R17341 (34 mi. NE Fraser Range 
HS); WAM R19055-57 (Norseman); WAM R19058 (21 mi. S. Norseman); 
WAM R19054 (Moir Rock, 40 mi. S. Norseman); WAM R17862 (30 mi. 
S. Cooleardie); WAM R24035 (Goongarrie); WAM R17864 (Coolgardie); 
WAM R19059, R21678 (Cundeelee); WAM R13463 (40 mi.; NW. Cundee- 
lee); WAM R21665 (5 mi. NW. Cundeelee); WAM R26517-18 (Zanthus); 
ERP10272 (7 mi. W. Zanthus); ERP 10274 (8 mi. E. Zanthus); ERP 10278 
(15 mi. E. Zanthus, or 24 mi. W. Kitchener); ERP 10279 (8 mi. W. Kit¬ 
chener); WAM R19061 (Naretha); WAM R28274-75 (Kuendcr Siding, Lake 
Grace); WAM R23323 (Lake Cronin); WAM R24873 (Nevoria); WAM 
R15831 (2 mi. E. of Ghooli); WAM R19093 (Golden Ridge); WAM 
R19062 (Boorabbie, between Lake Ell and Forrest Lakes); WAM R25345 
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(Burbidge, 6 mi. S. Marvel Lock); WAM R19060 (Newman Rock, 88 mi. 
E. Norseman); WAM R28898 (8 mi. SW. Koolyanobbing); WAM R17465 
(4 mi. S. Balladonia Hotel); WAM R19642 (Holt Rock District); WAM 
R19037-38 (Nungarin, 30 mi. NNW. Merredin); WAM R14122 (Dedari); 
WAM R22825 (3 mi. W. Widgiemooltha); WAM R29969 (King Rocks 
Tennis Club, E. Hyden); ERP 13694 (28 mi. W. Balladonia); Glauert, 1961 
(Fitzgerald Peaks, “Learmonth,” and “Bernier Island”); Ride et al., 1962 
(“Bernier Island”). 


Amphibolurus scutulatus 

WESTERN AUSTRALIA: AM R2959 (“Perth”); AM R3081, R3178 
(Boulder); AM R4060 (Kalgoorlie); AM R11376 (Lake Violet, via Wiluna); 
ERP-81 specimens (16 mi. S. Atley HS); ERP 13018 (Lake Yeo HS); 
WAM R19078-79 (7 mi. W. Mooka); WAM R19089 (10 mi. N. Hines 
Hill); ERP 13465 (8 mi. N. Wiluna); WAM R13706 (Mt. Fisher); WAM 
R19084-85 (20 mi. W. Sandstone); ERP 10045 (9 mi. E. Millrose HS); 
ERP 10003 (74 mi. NE. Paynes Find, 28"45’; 118 c 32’); ERP 10170-71 
(7 mi. W. of Millrose HS); ERP 10767 (about 60 mi. ENE. Laverton, 28 
22’; 123*21’); WAM R13128 (Duck Creek, Wyloo); WAM R19090 (7 mi. 
S. Yellowdine); WAM R469 (Waddouring); WAM R12036 (Lindenbury?); 
WAM R21865-58, R24785 (Caron); WAM R19091 (2 mi. N. Comet Vale); 
WAM R24869-71 (11 mi. E. Wialki); WAM R15711 (Yeo Chasm); WAM 
R19080-82 (9 mi. W. Doorawarrah); WAM R20207 (Big Hill Pool, Mt. 
Herbert); WAM R12911 (Widgiemooltha); WAM R19070-77 (25 mi. S. 
Warroora); WAM R24031-34 (Goongarrie); WAM R26427 (8 mi. W. 
Tamala, Shark Bay turnoff); WAM R27717 (10 mi. NE. Kurara); WAM 
R27718 (12 mi. E. Rothsay); Loveridge 1934 (Wiluna; Lake Violet); Stirling 
and Zietz, 1893 (between Fraser Range and Queen Victoria Spring); 
Fry, 1914 (Kalgoorlie; Mt. Malcolm). 

SOUTH AUSTRALIA: Loveridge, 1938 (Officer Creek) 

Amphibolurus scutulatus is a denizen of habitats dominated by various 
species of Acacia and chenopodeaceous shrubbery; in 16 months of field 
work we never observed it in sandplain and sandridge habitats with Triodia 
grasses. I was able to make only very limited observations on A. cristatus, 
most of them along the western portion of the trans-line in open mallee- 
eucalypt habitats. I collected one juvenile A. cristatus further south in a 
rocky chenopodeaceous shrub area along the western part of the Eyre 
highway (ERP 13694). Both species forage in the open spaces between 
plants and in leaf litter under various shrubs, especially Acacia. Table 1 
summarises the micro-habitat locations of 67 undisturbed A. scutulatus 
when first sighted. 

Tables 2 and 3 summarise the stomach contents of 88 A. scutulatus 
and 5 A. cristatus. Although my sample size for A. cristatus is rather 
small, there are suggestions of a difference in diet, with A. cristatus tak¬ 
ing more grasshoppers and no termites. The diet of A. cristatus is similar 
to that of the North American iguanid lizard Callisaurus draconoides 
(Pianka, 1965), which is probably its “ecological equivalent” in the new 
world. 

Figure 3 shows the highly significant correlation (r .583, P < .001, 
N 81) between the body temperature of undisturbed A. scutulatus 
(x-38.9, s= 1.87, N-81) and the ambient air temperature at about a 
meter above the ground (x-31.9, s 4.17, N- 87). It is noteworthy that 
at higher air temperatures the lizards tend to be in the shade, whereas 
at lower air temperatures they are usually in the sun (Figure 3). 

One adult female A. cristatus, measuring 95 mm in snout-vent length, 
was collected on II January 1967; this specimen contains five 20 mm long 
eggs in her oviducts. Adult female A. scutulatus with enlarged eggs are 
tabulated in Table 4. Eggs are probably laid in February. Hatchling 
A. scutulatus measure about 32 mm in snout-vent length. 
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BODY TEMPERATURE,°C 

Fig. 3.—Plot of ambient air temperature (1 meter above ground) 
against the body temperatures of undisturbed, but active, Amphibolous 
scutulatus, showing the microhabitat locations of the lizards. The fre¬ 
quency distribution of active body temperatures is given at the bottom 
of the graph. See text for statistics. 
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TABLE 1. MICKOHABITAT LOCATIONS OF 67 UNDISTURBED AMPHIBOLURUS 
SCUTULATUS WHEN FIRST SIGHTED. (HALF LIZARDS ARE SPLIT BETWEEN 

TWO CATEGORIES.) 


Microhabitat Position 


Number of 

Lizards 


Percentage 
of Total 

Open sun between plants 

24 



35.8 

Open shade 


1 



1.5 

Acacia in sun 


8.5 



12 7 

Acacia in shade 


20.5 



30.6 

Sun of various shrubs 


1 



1.5 

Shade of various shrubs 

2 



3 0 

Eucalyptus in sun 


3.5 



5.2 

Eucalyptus in shade 


3.5 



5.2 

Other in sun 


2 



3.0 

Other in shade 


1 



1.5 

TOTALS 


67 



100.0 

TABLE 2. SUMMARY 

OF THE STOMACH CONTENTS OF 

88 SPECIMENS OF 

A. SCUTULATUS. 

VOLUMES 

MEASURED IN CUBIC 

CENTIMETRES. 





% of Total 


Prey Item 


Number 

Volume 

Volume 

Frequency 

Centipedes 


24 

2.67 

4.90 

25.0 

Spiders 


17 

2.89 

5.51 

19.3 

Scorpions 


2 

.10 

.19 

2.3 

Ants 


1,859 

14.45 

27.55 

96.6 

Bees and Wasps 


43 

2.03 

3.87 

29.6 

Grasshoppers 


26 

3.33 

6.35 

27.3 

Roaches 


3 

.30 

.57 

1.1 

Stick Insects 


1 

.09 

.17 

1.1 

Beetles 


56 

1.79 

3.41 

31.8 

Termites 


1,484 

12.34 

23.53 

32.9 

Bugs (Homoptera and 

Hemiptera) 

15 

.77 

1.47 

13.7 

Flies (Diptera) 


7 

.44 

.84 

5.7 

Moths and Butterflies 

(Lepidoptera) 

1 

.11 

.21 

1.1 

All insect larvae 


38 

2.85 

5.43 

10.2 

Unidentified Insects 


21 

1.49 

2.84 

23.9 

Lizards* and bones 


4 

.18 

.34 

3.4 

Plant materials 


17 

.95 

1.81 

19.3 

Debris and sand 



4.15 

7.91 

79.5 

Nematodes 


369 

1.43 

2.73 

54.5 

TOTALS 


3,987 

52.36 

99.63 



* Ablepharus greyi. 
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TABLE 3. SUMMARY OF THE STOMACH CONTENTS OF 5 SPECIMENS OF 
A. CRISTATUS. VOLUMES MEASURED IN CUBIC CENTIMETRES, 


prey Item 

Number 

Volume 

% Of Total 
Volume 

Frequency 

Ants 

21 

0.53 

16.2 

80 

Wasps and Bees 

2 

0.09 

2.8 

20 

Grasshoppers 

4 

1.57 

48.0 

80 

Beetles 

1 

0.20 

6.1 

20 

Bugs (Ilcmiptera) 

1 

0.03 

0.9 

20 

Unidentified Insects 

4 

0.27 

8.3 

80 

Lizards (Ablepharus greyi) 

1 

0.10 

3.1 

20 

Floral plant materials 

2 

0.30 

9.1 

40 

Vegetative plant materials 

3 

0.12 

3.7 

60 

Debris, including sand 


0.05 

1.5 

40 

Nematodes 

5 

0.01 

0.3 

20 

TOTALS 

44 

3.27 

100.0 


TABLE 4. DATA ON REPRODUCTIVE STATUS OF SEVEN GRAVID FEMALE 


A. SCUTULATUS. EGG DIAMETERS AND SNOUT-VENT LENGTHS IN 

MILLIMETRES. 


Specimen 

Date of Collection 

Clutch 

Size 

Egg 

Diameter 

Snout-Vent 

Length 

ERP 10019 

28 November 1966 

5 

Ovarian 4 

102 

ERP 10526 

31 January 1967 

7 

Ovarian 8 

98 

ERP 10543 

1 February 1967 

8 

Oviducal 17 

96 

ERP 13260 

30 December 1967 

10 

Ovarian 4 

100 

ERP 13265 

30 December 1967 

5 

Oviducal 16 

93 

ERP 13640 

9 January 1968 

6 

Ovarian 8 

95 

Loveridge, 1938 

January 1934 

5 

Oviducal 20 

105 


FIELD NOTES ON BIRDS BY THOMAS CARTER 

Communicated by GILBERT P. WHITLEY, Australian Museum, Sydney 

My old friend the veteran ornithologist, Tom Iredale, now in his 92nd. 
year, recently gave me some manuscripts among which were four pages 
of writing-pad paper bearing notes on Western Australian birds written 
by Thomas Carter in 1922. Some of the data in these notes were in¬ 
cluded in papers published by Carter in the Ibis and the Emu , but their 
full publication now will not be without value as a record of ornitholo¬ 
gical conditions half a century ago in habitats now radically altered. 
It has been thought best to retain Carter’s wording and spelling of 
names as he gave them. Most of the scientific names are readily identi¬ 
fiable by present-day ornithologists but in any case can be interpreted 
from the R.A.O.U. and other current checklists. 

Thomas Carter’s life and writings are detailed in H. M. Whittell’s The 
Literature of Australian Birds, 1954, pp. 119-121 and epitomised in 
Serventy and Whittell’s Birds of Western Australia , 1948, pp. 36-37. 
A modern biography of Carter, by Freda Vines, including hitherto un¬ 
known information obtained from his son Christopher (born in Western 
Australia but now living in Worcester, England), has been published in 
the Journal and Proceedings of the Royal Western Australian Historical 
Society, 6 (7), 1968, pp. 7-21. 

NOTES FROM SOUTH WEST AND MID-WEST AUSTRALIA, 1922 

January 3rd. Many recently fledged young of Meliornis longirostris and 
Glycyphila fulvifrons seen near Busselton. 

January 24th. Saw a recently fledged Gymnorhina dorsalis, Busselton. 

January 28th. Saw a recently fledged Cracticus torquatus, Busselton. 

The adult S flew straight at my face to within about three feet, 
screaming loudly at me. 

February 5th. Saw a family party of Malurus splendens feeding on small 
insects, on a high road just outside Busselton township, half an hour 
after sundown (getting dark). This bird is much scarcer about Bus¬ 
selton and S. West generally, than in former years. Many people re¬ 
marked this to me. I imagine it is result of to[o] many cats. 

February. Crows were numerous in the Broome Hill district, where, in 
former years it was a very rare thing to see any. Many farmers com- 
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plained of the great damage done to fruit now by both Crows and 
Magpies. 

March 7th. Found a nest of Ptilotis cratitia containing two fresh eggs 
some miles east of Gnowangerup (35 m. S.E. of Broome Hill). The 
nest was about three feet from the ground in a small bush surrounded 
by fairly dense scrub, on a sandplain. It was beautifully made of 
much fine, and also some coarse grasses, strongly interwoven and 
mixed with much vegetable woolly seed material, so that it was com¬ 
pact and did not show daylight through. It measured three inches deep 
and two and a half inches across (outside measurement) and two inches 
depth of inside. All previous nests with eggs found by me, had been 
from mid-August to mid-October, but as a heavy thunderstorm had 
visited this district about March 1st, many small birds were breeding 
out of season, as Crested Bell birds (Oreoica cristata) were breeding 
close to the Wattle cheeked Honey Eater’s nest, and 

March 5th. I got eggs of Calamanthus carteri at Gnowangerup, and on 

March 13th. I found three eggs of Smicrornis brevirostris at Gnowangerup. 

March 17 and following days. Obtained specimens of Ptilotis leucotis near 
Woolundra on goldfields railway, and saw others. 

March 17. Acanthogenys woolundra, breeding at Woolundra. 

March 17. Ptilotis sonora. Nest with two eggs in Bougainvillea bush on 
Bruce W. Leake’s house near Woolundra. 

March 17. Smicrornis brevirostris were also breeding in the vicinity and 
2 young in down of Zonifer tricolor were seen there. 

March 20. Cracticus nigrogularis Blk. throated Butcher birds were com¬ 
mon about Woolundra. 

March 20th. Barnardius woolundra was never heard calling “28” as does 
semitorquatus and there were hundreds round the homestead. 

SHARK BAY AND DIRK HARTOG NOTES, 1922. 

PERON 

April 10th. Birds were generally scarce round Denham (Peron Peninsula) 
owing to dry season. I found my usual hunting grounds very bare, and 
over-run with sheep, goats, horses, cattle and camels. 

April 16th. Shot two Sphenostomata cristata apparently breeding, Peron 
peninsula 

April 18th. Saw Common Sandpiper (eastern) on beach 

April 19th. Heard a Calamanthus first time on Peron, could not see it. 

April 20th. Many Calamanthi heard in many places, but could not see or 
obtain any, although accompanied by a friend to help me. It appeared 
to be a sudden irruption of the birds. 

May 1st. One Calamanthus peroni was obtained, a $, and confirms the 
subspecies. Grallina picata. A dead one was found in the school play¬ 
ground and brought to me. 

April 19th. Shot a 6 Malurus cyanotus (full plumaged White-winged blue 
wren) on Peron. and carefully examined it at once. 

The white feathers met completely across the back. There was a bare 
tract between the shoulders, but the white feathers had to be lifted and 
parted, to show it. 

April 20th. Shot a $ Malurus cyanotus changing to full plumage. The 
white feathers met completely across the back. I had a witness with 
me. Mr. Fountain, a pearl buyer. 

DIRK HARTOG ISLAND 

April 23rd to 30th. Saw many parties of Malurus assimilis but only two 
full plumaged males. 

Malurus leucopterus. Only one full plumaged $ seen, and gun missed 
fire (An old, worn out 410 gun, lent me by Perth Museum!) 
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April 25th. Diaphorillas ccirteri. Had a glimpse of what 1 took to be one 
of these birds. Did not see any more, although I looked carefully 
every day in the thick scrub where I saw many in 1916. I fear that 
tame cats in a feral state, which abound both on the Island and 
Peron peninsula, are wiping out these birds, at anyratc near the 
homesteads. I saw many of these cats and shot several of them. These 
cats are more likely to get Diaphorillas than Malurus leucopterus, as 
the former birds are mostly on the ground and do not fly much, but 
M. leucopterus is exceptionally active. 

To show how strange birds may occur on Dirk Hartog (and other 
islands) Mr. Lloyd, and others, told me that after the hurricane that 
visited Shark Bay in February, 1921, a flock of 20 Pink breasted 
Cockatoo also some White ones (Cac. gymnopis) were seen there 
(Dirk Hartog Island) immediately after the blow, but did not stop 
long, excepting one Pink-bd. Cockatoo which was there on my recent 
visit. Probably hurt and unable to fly far. Mr. Lloyd also saw a 
Turtle Dove soon after the hurricane, some Warbling Grass-parro- 
keets, and Graucalus melanops. 

NOTES RESPECTING SPHENURA LONG1ROSTRIS IN S. WEST 

AUSTRALIA, 1922 

JANUARY: A settler who owns cattle running on the coast hills, told me 
that he has seen some of these birds, on different occasions within the last 
two years (hut not recently), when he was riding out to look at his cattle, 
usually accompanied by a dog, which disturbed the birds from the scrub, 
and they could be plainly seen as they ran from one bush to another. Not 
in numbers, but one or two, occasionally. He particularly told me they 
were noticeable by running with their tails erect. 

The above man’s brother, who also has cattle running near there, 
told me that the last Sphenura he saw was in a patch of very dense scrub 
above some coastal cliffs, about two years ago (1920). He told me that 
he did not think there were any there now. This place is near where one 
of the last known specimens was shot, about sixteen years ago. The 
above two localities are about two miles apart, and I thoroughly searched 
both of them without seeing any of the birds in the three weeks 1 spent 
there. 

Another cattle man, whose land joined that of my first informant, 
spoke to me of what he called “Noisy Jacks,” birds that he had often seen 
both on his own and neighbours land, on the coast hills. He described 
them as noisy chattering birds, that went in small parties in the scrub, 
and had white tips to their tails and on their wings. I thought they sound¬ 
ed like Babblers,* but I never saw any Babblers in that district. 

I stayed with this man in February 1922, and was with him on his 
coastal land. We saw no “Noisy Jacks” which he said was very unusual, 
but we saw three birds, that I could not identify. They seemed to be all 
blackish in colour and about the size of a Swallow, but had short tails 
and rather long pointed wings. We flushed them from low thick 
scrub near the beach, and they flew strongly inland just above 
the top of scrub and then disappeared in it. They were very wild 
and we flushed them three times before I got a long shot at one. Next time 
only two rose from the scrub, and we eventually lost them. They were a 
puzzle. Once my companion when some distance from me, shouted to me 
to go to him. It seemed he had seen a curious bird creeping about under 
the scrub close to him. (He had a rifle, I the gun.) The bird was gone 
when I got there, but his description of it sounded like a Sphenura. Alto¬ 
gether, in six weeks time of hard work I systematically searched about 
twelve miles (long) of coastal scrubs without any result, often crawling 
on the ground underneath the scrub for long distances, watching, chirping, 
and listening (also swearing). 

*The White-browed Babbler is now known to occur on the south coast, and the birds 
referred to here were obviously of that species. 
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I also interviewed the man* who shot the last specimens for Perth 
Museum, 16 or 17 years ago, who told me of the exact patch of scrub 
where he obtained them, and it seemed that it was one of the very places 
that I had selected as being likely for Sphenura to frequent, and that I had 
been there several times on my last trip (1922) and also when I was in 
that locality in 1919. 1 found this year that a good deal of the above 
scrub had been recently burnt off there. In 1916 I also revisited the coast¬ 
al country where Milligan and Conigrave obtained specimens of Sphenura 
and Psophocles in 1901, and where I had been in 1902, and seen Sphen¬ 
ura, as recorded in “The Emu," Vol. 3, p. 38. But on my visit there in 
1916 I found that practically all the coastal scrubs for a distance of some 
miles, had been completely destroyed by bush fires, and in many places 
bare sand drift had taken the place of the former dense scrub, and it was 
difficult to locate the sites of formerly well-known patches of scrub where 
Sphenura and other rare birds had been seen. 1 do not say that the Sphen¬ 
ura is extinct, even in the above localities, but they are certainly much 
less numerous, and constricted to smaller areas of scrub. The area that 
has been searched, systematically , for this bird is really only small, as it 
is fifty miles from Cape Naturaliste to Cape Lecuwin (which has been 
visited the most), and it is one hundred miles from C. Lecuwin to Norna- 
lup Inlet, of which stretch of coast very little is known, ornithologically. 

(Sgd.) TOM CARTER 

*This would be F. Lawson Whitlock. 

THE IDENTITY OF N1RMUS BRACT EAT US NITZSCH 
(MALLOPHAGA: INSECTA) 

By THERESA CLAY, British Museum (Natural History), London. 

Nirmus bracteatus Nitzsch, 1866 (Philopteridae) taken from Dacelo 
gigantea = D. gigas was listed under Nirmus in Hopkins and Clay, 1952 
as its generic identity was unknown. Recently Mr. R. H. Stranger has 
collected some Mallophaga from two specimens of Dacelo gigas at two 
localities near Perth, W. Australia; these have been compared with the 
sketches of a male and female Nirmus bracteatus in the Nitzsch manu¬ 
script and there is little doubt that they are this species. One of the reasons 
it was difficult to place bracteatus in the Check List was the possibility 
that it might be a straggler from another host, being unlike any species 
known from the Alcedinidae. However, in addtion to the original record 
and the specimens collected by Mr. Stranger, there are two separate re¬ 
cords from the type host amongst the material in the British Museum 
(N.H.) collections: one female from Queensland and two males and two 
females from New South Wales collected in 1933 by N.J.B. Plomley. 
There seems little doubt therefore that bracteatus is established on Dacelo 
gigas. 

It remains to discuss the affinities of this species and to find a suit¬ 
able generic position for it. In the following characters it resembles some 
species of Brueelia; in general habitus some of the stouter species; the 
head carinac are similar, although the ventral carinae at the points of 
attachment of the pulvinus arc not typical (Clay, 1951: 188); the thorax 
and tergal aspects of the abdomen are similar to some of the Corvidae- 
infesting species; the female genital region is typical of Brueelia , having 
small spiniform setae on the vulva and a group of setae each side arising 
from a tubercle-like part of the last segment; the male ano-genital open¬ 
ing is dorsal. The male genitalia resemble the most usual type found in 
the Degeericlla- complex, especially in the absence of a head to the para- 
mere articulating with the basal apodeme, a condition also found in 
Penenirmus. However, there is variation in the type of male genitalia 
found in the Degeeriella- complex, some of which have articulating heads 
to the parameres (see Clay, 1958). This species also resembles members 
of the Degeeriella-Qom\)\t\ in having long ocular setae and 2 + 2 long 
temporal marginal setae, not 1 -f- 1 as in Brueelia. 

Tendeiro erected the new genus Emersoniella for halcyonis parasitic 
on Halcyon hombroni from Masawan, Philippine Islands. N. bracteatus 
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Fig. 1. —Brueelia bracteata (Nitzsch), $ 



Fig. 2.— Brueelia bracteata (Nitzsch), 9 

— Photographs by J. V. Brown, Photographic Studio, British Museum (N.H.) 


resembles this species in the characters of the head and female terminalia 
and the number and lengths of the ocular and temporal setae; the male 
genitalia of E. halcyonis arc of the form characteristic of Degeeriella 
from the Falconiformes. The main difference between the two species is 
the presence of pleurites with well developed re-entrant heads in halcyonis. 
However, there is little doubt that they are congeneric and that Nitzsch’s 
species can be referred to as Emersoniella bracteata. 
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OBSERVATIONS OF A YOUNG NATURALIST IN THE LOWER 
BLACKWOOD VALLEY IN THE YEAR 1919 

By D. H. PERRY, Victoria Park. 

As a member of one of the Forests Department’s survey and assess¬ 
ment teams, I was working in the region between the Margaret River and 
the lower Blackwood in 1919. The Blackwood River valley from Darradup 

to Augusta had apparently been a favoured hunting ground of the Abori¬ 
gines prior to the coming of the European. Whilst there were none re¬ 
maining at the time I was working there there was much evidence to be 

seen of their passing. A fine specimen of an edge ground stone axe was 
picked up and kept by me for many years and in 1958 was handed to the 
W.A. Museum (See “The Edge Ground Axes of South Western Australia ” 
W. D. L. Ride, W. Aust. Nat., 6 (7), 1958: 175). 

One quite common feature to be seen were the remains of their pit 
traps for catching kangaroos and wallabies. 1 have not seen these pits any¬ 
where else but along this stretch of the Blackwood valley. They were 
always constructed on a game trail and consisted of a pit from three to 
four feet long, by eight inches wide, and two feet six inches to three 
feet deep, the long axis being along the trail. Many of them were in an 
excellent state of preservation at that time and the game trails they were 
on were clearly defined and still very much in use. We had no idea what 
these pits were when we first encountered them but we later learned from 
an old bushman that they were the work of the Aborigines. He also ex¬ 
plained that after the pit had been dug, the excavated soil was removed to 
a distance and the hole then carefully covered with a lattice of small 
sticks and blackboy leaves, and finally with dead leaves and earth and 
made to look as natural and undisturbed as possible. The kangaroo or 
wallaby coming down the trail to the river flats to feed and drink, or 
perhaps being driven by the hunters, would crash through the light cover¬ 
ing into the pit and would hang suspended by the hips. Its feet not being 
able to reach the bottom, the animal was unable to spring out/' 

It was whilst working in this region that I was able to observe at 
first hand an incident that confirmed something I had been told by local 
bushmen. This was that a kangaroo dog that hunted Brush or Black-gloved 
Wallabies (Macropus irma) would never die of old age. We relied on 
kangaroos to a certain extent as a source of fresh meat and kept a dog 
in the camp to hunt them. He would chase both wallabies and kangaroos, 
and at Layman’s Flat on the Blackwood one day, I saw this dog killed 
instantly as the result of deliberate action by a Brush Wallaby. 

I had taken the dog out to hunt one Sunday afternoon and was re¬ 
turning to camp with a Grey Kangaroo when he flushed a Brush Wallaby 
and despite my calls and whistles, took off after it. I put the kangaroo I 
was carrying on a log and sat down to wait for the dog to return and 
take me back to his kill. However it did not work out that way, as after 
a while I heard the noise of a running animal and the Brush came into 
view closely followed by the dog. It was hard pressed and staggering 
slightly in its stride and obviously very close to exhaustion. It passed by 
me within twenty feet with the dog only a few feet behind and to my 
surprise seemed about to commit suicide by running straight into an 

[*Miss S. J. Meagher, Assistant Curator of Anthropology and Archaeology at the 
Western Australian Museum, knows of only two published references to this hunting tech¬ 
nique. (1) E. J. Eyre. Journals of Expeditions of Discovery into Central Australia, 1845, 
vol. ii, p. 277, stated: "Pitfalls are also dug to catch the kangaroo around the springs, 
or pools of water they are accustomed to frequent. These are covered lightly over with 
small sticks, boughs, etc. and the animal going to drink, hops upon them, and falls 
into the pit without being able to get out again. I have only known this method of tak¬ 
ing the kangaroo practised in Western Australia, between Swan River and King George's 
Sound." (2) W. E. Roth, "Notes of Savage Life in the early days of West Australian 
Settlement." Proc. Roy. Soc. Old., 17 (2), 1903, referring to the Bunbury area, stated. 
"Kangaroos were not only stalked and speared, but trapped on favourable ground by 
digging along their customary tracks deep pitfalls, covered with twigs and earth. These 
pits were about 0 or 9 feet long, 7 or 8 feet deep, and about 10 inches wide, just 
leaving margin enough for the hind feet to fall into."—Ed.] 
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enormous old Marri tree. It all seemed to happen in an instant, the 
Brush looked as if it was going to crash straight into the tree, but at the 
very last instant it leaped sideways to the left and avoided it. Not so the 
dog, with his eyes glued to the Brush and about to pounce on it, he hurtled 
into the tree and was killed instantly. On examination he was found to 
have a broken neck and one of his front legs was also broken. 

The interesting thing about this incident is, I think, that the dog died 
as the result of a planned or predetermined action by the little Brush 
Wallaby. Doubtless this tactic had been acquired and passed on when 
trying to shake off pursuit by hunting dingoes which even at that time 
were very numerous along the Blackwood. 

For the record the following mammals were numerous and frequently 
seen along the Blackwood at that time:— 

Grey Kangaroo, Macropus fuliginosus 

Brush or Black-gloved Wallaby, Macropus irma. 

Quokka, Setonix brachyurus. 

Woylic, Bettongia penicillata. 

Ringtail Possum, Pseudocheirus peregrinus. 

Brush-tailed Possum, Trichosurus vulpecula. 

Dingo, Canis familiar is. 


FROM FIELD AND STUDY 

Long-necked Tortoises in the City of Perth.—It should be recorded, 
while still remembered, that, until the Perth foreshore was lost to re¬ 
clamation, Long-necked Tortoises (Chelodina longicollis), may still have 
sought egg-laying sites in the city area. I can recall, as late as about 1950, 
these creatures heading determinedly up William Street. If diverted up a 
lane they were temporarily confused but always tried to find a route 
roughly northward. Most must have perished on the roads or become 
hopelessly lost in city lanes. 

Perth, north of the Swan River, was a city of lakes and swamps when 
it was founded in 1829. Subsequently most disappeared with development 
(see the account by D. L. Serventy, Emu , 47, 1948: 241), but while they 

existed the area must have been a haven to freshwater tortoises. One 

interesting near-city place where they still survive is Shenton Park Lake 
and the animals make their way to the gardens of neighbouring residents 
to lay their eggs. The annual crossing of Herbert Road for this purpose 
has become something of a scientific tourist attraction and is occasionally 

featured in the press. The Subiaco City Council now erects road-signs 

during this period warning motorists to avoid running over the tortoises. 

—DAVID HUTCHISON, Wembley Downs. 

Freckled Duck at Yanchep.—On 31st January, 1971, I was called 
to Loch McNess, Yanchep National Park, to identify a strange duck, but 
unfortunately by the time I arrived it had swum out too far to pick up 
with my field glasses. On the 27th February, Mr. John Elphinstone, a 
ranger in the park, and a member of the R.A.O.U., reported with great 
excitement that there was a Freckled Duck, (Stictonetta naevosa) amongst 
the Black Duck on the bank in the feed area.We returned together and 
there he was, quite unmistakable, and remarkably tame for a duck of 
a species usually regarded as shy. Dr. Tom Spence, who came up that 
afternoon, considered this duck to be an immature male. He was most 
reluctant to fly and had to be driven off the water by Tom in a boat, 
when he only flew a short distance. It is possible that this duck, he was 
identified as being of the same species as that reported on the 31st Janu¬ 
ary, was a pricked bird, that had taken shelter at Yanchep to recover 
after the shooting season. He stayed with us, spending most of the day 
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with the Black Duck near the feed area on Loch McNess and camping 
on one of the islands at night, until 28th March. Since that date I have 
two unconfirmed sighting reports. 

—PETER CONGREVE, Yanchep National Park. 

Occurrence of Bathurst Burr in Virgin Country.—In the latter part of 
September, 1970, after heavy rains, I took a trip into virgin bush country 
with friends. We found many common plants flowering, and the common 
pink everlastings were particularly tall, well-grown and in flower. 1 found 
a small rusty tin and dug up an everlasting plant to take home with me. 
I noticed a small strong-looking little plant in the soil with the everlasting 
I had dug up. It was about 1 inch high, with two strong little leaves. 

I watered the little plant every day. It was quite attractive and many 
small spines became apparent up the stalk. It continued to thrive during 
the summer and small prickly oval-shaped burrs began to form. The spines 
on the stalk were numerous and at least one inch in length, and very 

sharp. Towards the end of May, 1971, the light green burrs turned 

brown and started to fall. The plant had now grown to 8 or 9in. high 

with at least a dozen burrs the size of a pea, but of oval shape. I up¬ 

rooted it and sent it to Mr. R. D. Roycc, Officer-in-Chargc of the Botany 
Branch, Department of Agriculture, South Perth. He identified it as 
Bathurst Burr, Xanthium spinosum. He thought it was a most interesting 
occurrence, showing how a serious weed of this nature can become estab¬ 
lished in virgin bush. The locality where the plant was found is not far 
from a farm where sheep are grazing. 

—(Mrs.) M. B. MILLS, Merredin. 

First Record of the Garganey in Western Australia.—As this is the 
first reported sighting of the Garganey (Anas querquedula) in Western 
Australia and there arc only three records of the species in the whole of 
Australia, it is prudent to qualify myself as an observer first. Anas quer¬ 
quedula , the Garganey, or Blue-winged Teal as it is known to me in South 
India, was by far the most common duck visiting the dams and lakes of 
Mysore, and formed a large part of the duck shooter’s bag during the 
season. The birds there were in eclipse plumage and I must have seen 
thousands and handled some hundreds. 

On 19th March, 1971, I was watching the duck on the southern 
end of the lake front of Loch McNess, Yanchep National Park, when I 
noticed a stranger amongst a small party of Grey Teal swimming on the 
lake. The bird had a definite whitish superciliary stripe, the head was 
flatter over the crown, and the colour appeared darker. As I watched 
another teal joined the group and this time there could be no mistake, 
he was a male Garganey in full breeding plumage. A broad white super- 
cilary stripe ran from in front of the eye down the sides of the nape, 
the crown of the head was dark, the sides of the face and neck were 
rich chocolate chestnut merging on the chest into brown, the abdomen 
appeared white, sharply demarcated by the brown chest. With the bird 
floating on the water, the wing coverts and flanks were seen to be grey, 
giving the mid section a light grey appearance to the water line. The 
scapulars, black with broadly white centres, fell like ornamental plumes 
diagonally across the flanks. In flight both birds exhibited a broad grey 
wing bar with a white stripe edging it, before the dark colour of the 
flight quills. These ducks stayed about half an hour, before flying off 
together to the top lake, Yanchep. 

On the 30th, John Elphinstone was with me, when they again came in. 
Again it was the female that first caught our eye, to be joined by the 
resplendent male. While watching they swam in to about 30 yards and 
there could be no mistake of their identity. Again they only stayed a 
short time. Unfortunately Mr. C. F. H. Jenkins, who visited the park on 
the 29th, and Drs. D. L. Serventy and T. Spence, who spent the morning 
of the 30th, in a difficult passage to the open water of Lake Yanchep, 
did not get a sight of these ducks. 

—PETER CONGREVE, Yanchep National Park. 
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NOTES ON THE VEGETATION OF THE UPPER GINGIN BROOK, 
WESTERN AUSTRALIA 

By A. S. GEORGE, Western Australian Herbarium, South Perth, W.A. 

On 29 July 1970 the W.A. Herbarium received, per favour of Kings 
Park Botanic Garden, specimens of the Veined Helmet Orchid, Corybas 
cl Hat at us (Rupp & Nicholls) Rupp & Nicholls ex Rupp, from Miss D. 
Sharpe of Gingin. They had been collected along Gingin Brook, about 50 
miles north of Perth and 150 miles north of the previous northernmost 
record of the species in W.A. 1 visited the area on 7 August and found the 
orchid to be common along 2-3 miles of the Brook below its source (Lat. 
31 0 18’ S, Long. 115“ 56’ E). Its habitat here is the leaf litter under the 
dense belt of trees which lines the Brook and includes such species as 
Melaleuca rhaphiophylla Schau., Eucalyptus rudis Endl., Agonis linearifolia 
(DC) Schau., A started fascicularis (Labill.) DC, and Leptospennum firmum 
(Schau.) Benth. 

The typical habitat for the Corybas in W.A. is the karri forest of the 
extreme south west where the rainfall is 40-60 in. per annum, though it 
occurs in other suitable winter-damp localities between Collie and Albany, 
including the Stirling Range. At Gingin the annual rainfall is 30 in. and 
the summer is long, hot and dry. The hills surrounding the headwaters of 
the Brook are sandy, supporting a woodland dominated by Eucalyptus 
calophylla R.Br., E. marginata Donn. ex Sm. and Banksia species. Gingm 
Brook is a perennial freshwater stream fed by abundant springs and the 
resulting swamp vegetation could be expected to provide a refuge for 
plants from wetter regions. 

The presence here of a tropical fern, Cyclosorus gongylodes (Schkur.) 
Link, has been known since 1846 when it was collected there by James 
Drummond who wrote of it thus: 

“I visited Gingin, a farm of Mr. W. L. Brockmans situated on a fine and 
ever running stream, of the purest water a tributary of the Moore River, 
... I was delighted to find it in many places almost filled with a re¬ 
markable fern, (a rare order in this part of New Holland) it resembles 
a good deal Aspidium Felix Mas, but it is a larger plant bearing fructi¬ 
fications on the margins of the fronds, the stems creep mostly on the 
dead wood which is covered with the water of the brook.” 

The fern grows also along the perennial Lennard Brook just south of 
Gingin and at a fresh spring beside the Moore River below Mogumber 
Mission. Apart from another occurrence on the lower Murchison River, 
the species otherwise is known in W.A. only from the Kimberleys, though 
it is widespread in tropical countries. 

Recent collecting (further visits were made on 22 August 1971 and 
24 October 1971) has revealed four other species which, like the Helmet 
Orchid, are outliers to the north of their normal range. 

Crested Wattle, Albizia lophaiitha (Willd.) Benth., is fairly widespread 
in the Darling Ranges from Perth to Albany, but this is the northernmost 
record some 40 miles from the next known population. 

Tall Boronia, Boronia molloyae Drumm. (syn. B. elatior Bartl.), 
occurs mainly between Margaret River and Albany along the south coast. 
There are populations at Collie, Waroona and Byford, the latter some 
60 miles south of Gingin. 
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The tea tree Leptospermum firmum (Schau.) Benth. was collected at 
Bayswater near Perth in 1901 but is otherwise known only from the 
south coast between Busselton and Albany. Strangely, the Gingin plants 
are much taller than those of the south, being up to 8 m tall with a 
stout trunk and rough, fissured bark, instead of a shrub of 2-3 m. 

Twining Bladderwort, Utricularia volubilis R. Br., has been seldom 
collected but its main range is the south coast, in wet swamps between 
Pemberton and Albany. It grows on peaty banks in flowing water. Other 
outlying populations are at Bayswater and Espcrance. 

It is possible that these species were once more widespread when the 
climate was wetter and that increasing dryness has forced them to retreat 
to the extreme south west except for populations which can survive in 
such favoured localities as the Gingin Brook. Similarly the Cyclosorus 
may have survived from a time when wetter conditions provided a link 
up the west coast to tropical Australia. 

An exciting find near the source of the Brook, though in the adjacent 
jarrah-banksia woodland rather than along the Brook itself, was the 
legume Ptychosema pusillum Benth. A herb only a few cm tall with small 
pinnate leaves, it has long-stalked red-brown and yellow flowers resembling 
those of the Lamb Poison, Isotropis cuneifolia (Sm.) Domin. Previously 
it was unrepresented at the W.A. Herbarium, and apart from an old 
collection in the State Herbarium of South Australia had not been seen 
since Drummond collected it in the 1840’s. 

Aquatic plants which are common in the Brook include the floating 
fern Azolla filiculoicles Lam., Water Starwort Callitriche slag no Us Scop., 
Water Buttons Cotula coronopifolia L. and Water Ribbon Triglochin 
procera R.Br. 

In the summer of 1970-71 a bushfire occurred near the source of the 
Brook and resulted in the flowering in 1971 of several species in which 
flowering is usually suppressed by the dense swamp vegetation. One was 
the Pink Bunny Orchid, Eriochilus scaber Lindl., here the late-flowering 
(October) form which is less hirsute than the typical, winter-flowering form. 
Others were an unidentified Lagenifera, much smaller than the common 
L. stipitata (Labill.) Druce, and a tiny yellow-flowered Goodenia, also as 
yet unidentified. 

Finally, mention should be made of the unexpected find of a tree fern, 
Cyathea cooperi (Hook, ex F. Muell.) Domin, of which there are 20-30 
plants along li miles of the Brook. They vary in size, the largest having 
trunks 3 m tall. The species is native to Queensland and New South Wales 
and must have been introduced here some years ago, though the local 
farmers cannot suggest its origin. The presence of the common fig, Ficus 
carica L., and some naturalised roses (Rosa ?canina L.) further down¬ 
stream, indicates that they are garden escapes. That this fern is able to 
establish itself under suitable conditions in this State is shown by its 
occurrence at Bedfordale near Armadale where it has spread along 2 
miles of Nerrigen Brook from a single specimen planted in 1934. (This 
was recorded by Smith, W. Austral. Nat., 9 (4), 1964: 93 as Cyathea 
australis (R.Br.) Domin). Less easily explained is a solitary Cyathea cooperi 
growing in Karri forest about 30 miles west of Manjimup—possibly the 
chance survival of a wind-blown spore is the answer. 

THE STICK-NEST RAT, LEPOR1LLUS CONDITOR, IN THE GIBSON 

DESERT 

By STAN GRATTE, Geraldton 

In August, 1970 a party of members of the Geraldton Historical 
Society, including myself, went to the lower Gibson Desert area in search 
of relics left at Blyth Pool by John Forrest in 1874. 

We located two mammal nests which very greatly intrigued us and 
they were eventually proved to be the nests of the Stick-nest Rat, 
Leporillus conditor. The first nest was very old and partly demolished, 
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possibly by Aborigines or dingoes, but this enabled us to inspect its 
interior. The site was in a gorge opening eastward, in a range of hills 
between Forrest’s “Remarkable Hill” and Blyth Pool (Lat. 26° 03’ S., 
Long. 125° 28’ E., about 70 miles WNW of the Warburton Mission). The 
second nest had very recently been used and was situated about 40 miles 
to the north of Blyth Pool, at Mt. Beadell on the Gunbarrel Highway. 

Both nests were in caves. The second cave was about 15ft. long, 
3ft. 6in. deep and faced north. The nest, against the back wall of the 
cave, was cone-shaped, 3ft. high and 5ft. through the base. It was built 
of flat stones, of matchbox size, which had dropped from the roof. 
These were bound together by sticks and a peculiar gummy substance. 
The sticks had been attacked by termites, this helping to weld the stones 
into a solid mass, which seemingly would be impregnable to enemies, 
such as dingoes. The gum is often found in caves in the inland and has 
been attributed to bats. 

On the left side of both nests was an entrance burrow starting about 
lft. in diameter and diminishing rapidly to about 4in., leading to the 
rear of the nest. In the partly destroyed nest near Blyth Pool this burrow 
led to a small chamber lined with a very fine grass nesting material. 
This grass grew near both nests. 

Droppings were found near the Mt. Beadell nest. These were like 
kangaroo droppings but a quarter-of-an-inch in diameter. Others re¬ 
sembled domestic rat droppings. Both appeared to contain vegetable 
matter. 

Both nests had some features in common. They were situated in 
caves, although the caves faced different directions (one north, the 
other south). The caves were in loose, shaly rock and this would ensure 
a ready supply of building material for the nests. In both cases what 
appeared to be echidna diggings were found within a few yards of the nest. 

The Mt. Beadell nest is easily located. It is situated on the brow of 
a hill about 800 yards due east of the Mt. Beadell trigonometrical cairn 
(NMF 20). 

My endeavours to find out more about this curious nest led me to 
Mr. Peter Muir of Leonora, a highly experienced bushman. He had this 
to say: “I have seen several of these nests and give details of one situated 
at the 462 miles rockhole, about one mile east of the Vermin Proof 
Fence, west of the Canning Stock Route. It was also in a small cave site 
in a large expanse of hard and low breakaway. Believing the nest was 
not used I deposited a quantity of equipment in the cave and covered 
it with a tarpaulin. I returned several weeks later and found a Stick-nest 
Rat had used the tarpaulin as a home. 1 was able to capture him alive. 
He was the size of a small cat, of a rich pleasant brownish colour, with 
very attractive and fairly large eyes. His tail was about 9in. long, of a 
good size with a very pronounced ridge along the top. The hind legs 
were longer than the front ones, and the head was much wider than 
that in ordinary house rats. All in all he was a pretty little rodent indeed.” 

Dr. W. D. L. Ride, Director of the Western Australian Museum, 
has informed me he has found similar nests in the vicinity of Point 
Read and Sharpes Bluff, which are south of the road between Warburton 
Range and Cosmo Newbery, north and north west of Neale Junction, 
and east of Yamarna Station. He has attributed these to Leporillus (in 
Ann. Rep. IV.A. Museum 1967-68 , pp. 49-50; and in his Guide to the 
Native Mammals of Australia, 1970, p. 143). The reasons for this attri¬ 
bution were: (1) that droppings and teeth marks were certainly those of 
a murid; (2) F. Wood Jones (in The Mammals of South Australia, 1925. 
p. 333) mentioned Leporillus dwelling in clefts between boulders; and 
(3) E. Troughton (in Rec. Aust. Mus., 14, 1923, p. 30) mentioned that 
nests made west of Ooldea “had small stones placed among and on top 
of sticks for added security.” Moreover, both authors mentioned consid¬ 
erable variation in the form of nests. 
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SOME NOTES ON THE TERMITES (ISOPTERA) OF BARROW 
ISLAND AND A CHECK LIST OF SPECIES 

By D. H. PERRY, Victoria Park 

I paid a visit to Barrow Island during the period March 29 to 
April 5, 1971. The main reason for this visit was to determine if the 
genus Drepanotermes was represented on the island and if so to collect 
and describe any species present for a revision of the genus in preparation 
by J. A. L. Watson and myself. The opportunity was also taken to collect 
as thoroughly as possible, in the time available, any other species of 
termite that might be located. 

TERMITE DISTRIBUTION 

W. H. Butler in his “Summary of the Vertebrate Fauna of Barrow 
Island”, W. Anst. Nat., 11 (7), divides the island into six natural zones 
as follows:—Zone 1. The Fore Dunes. Zone 2. The Red Sand Dunes. 
Zone 3. Limestone Ridges. Zone 4. Clay Pans. Zone 5. Creek Beds. Zone 
6. Mangrove Thickets. 

Zone 1 appears to be unattractive to termites and whilst not searched 
exhaustively, none were located. Zones 2 and 3 are favoured environ¬ 
ments for a wide range of species. It was not possible to search 
thoroughly Zones 4 and 5 due to flooding and water logging. Several 
species were located on the higher and drier parts and as flooding for 
periods of several weeks is known to have little effect on termites in¬ 
habiting such environments it can be assumed that termites occur on the 
lower areas also. Zone 6 yielded a single species from each of three 
genera. These were all wood-eating termites and were taken from man¬ 
grove logs lying above high water. 

The wood-eating termites occur in all zones where wood is available 
to them. The harvester termites appear to live almost exclusively on 
grasses on Barrow Island, although certain species, particularly Drepano¬ 
termes spp. r harvest other organic debris on the mainland. The termites 
utilising decayed organic material for food occur in all zones where this 
is available to them. 

Food, however, is not the only factor governing the distribution of 
species on the island, and this is clearly demonstrated by checking the 
occurrence of colonies of Nasutitermes triodae. This termite occurs right 
across the north of Australia and is well known as a builder of massive 
mound structures, a habit which makes it easy to locate the colonies. 
This species is confined to Zones 2 and 3 on Barrow Island but there 
are large areas within these two zones in which it cannot be found at all. 
Some unknown factor, other than the presence of suitable food and 
mound building material, influences distribution. 

THE EFFECT OF FIRE ON THE FOOD SUPPLY AND SURVIVAl 
OF HARVESTER TERMITES 

An interesting example of the effect on the survival of harvester 
termites, following the destruction of their food supply by fire, was noted. 
Triodia angnsta is a climax plant and covers quite extensive areas within 
Zone 2. On this particular site near oil well B14, it had been completely 
destroyed by fire in August, 1969 and was re-establishing itself slowly 
from seed remaining in the soil after the burn, or blown on to it from 
surrounding unburnt country. In April, 1971 a good cover of small 
woody perennials had established themselves on the burnt area. However 
only a few small and scattered tussocks of Triodia angnsta were to be 
seen. The difference in appearance of the burnt and unburnt areas was 
striking and an excellent illustration of pioneer species regenerating after 
the burn. Adjoining in the unburnt climax Triodia angnsta association, 
most of the pioneer species had matured and disappeared. The dramatic 
change wrought by the fire had caused the harvester termite population 
to crash and none could be located in the time available to me. Mr. H. 
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Suijdendorp, an officer of the Department of Agriculture, who has had 
extensive experience in the management of spinifex country for grazing, 
informed me that summer fires will kill out spinifex tussocks but that 
burning in the cooler part of the year does not have this effect. Despite 
the fact that this fire occurred in August, 1969 it is interesting to note 
that under these conditions Triodia angusta has failed to regenerate from 
root stocks. When spinifex can regenerate rapidly from root stocks after 
a burn, harvester termites are able to survive on their stocks of stored 
grass until new supplies are available to them. The slower re-establish¬ 
ment of spinifex from seed does not permit this. 

SOME NOTES ON HARVESTER TERMITES 

The harvesting and storing of grasses and other organic debris is 
confined to certain species of Drepanotermcs, Tumulitermes, Nasutitermes, 
Amitermes and Schedorhinotcrmes. Schedorhinotermes is a recent addition 
to this list and was collected on Barrow Island where it was harvesting 
spinifex and storing it in underground chambers. This proved to be 
Schedorhinotermes derosus. This termite occurs in the Kimberleys where 
it has been recorded as a harvester of grasses (J. A. L. Watson, 1969). 
All other species of Schedorhinotermes are exclusively sound wood eaters 
and have proved to be very destructive to fences and buildings in the 
arid and semi-arid regions of this State. 

There was no harvesting activity by termites during the period I was 
on the island, probably due to the very heavy soaking rains which had 
been received. There had been considerable activity in this direction prior 
to my visit and food storage chambers were well stocked with chaffed 
grasses. However following the rains all underground storages were 
deteriorating rapidly and much of it was riddled with fungal hyphae. 
The above-ground storages in mounds did not show this deterioration. 

The harvesting or foraging activity of the harvester termites is very 
interesting to observe. Operations arc commenced by the workers opening 
up one or more access tunnels to the surface, usually on warm, damp 
and windless evenings and nights, but sometimes during the day following 
light rain. The foraging workers emerge and keeping in a fairly compact 
group, immediately commence to gather dry grass or other organic 
debris and transport it underground. Small pieces easily handled by a 
single worker arc carried but larger pieces are dragged. Several workers 
will unite to drag large pieces too heavy for a .single worker to trans¬ 
port. Once below the surface the foraged material is cut into small easily 
moved pieces and stored in chambers excavated for the purpose or trans¬ 
ported along runways to the mound, if the species is a mound builder. 
The workers are protected from predators whilst on the surface by the 
soldier caste, numbers of which emerge with the workers and patrol 
around the perimeter of the party. Ants have been observed to attack 
a foraging party but. far more often than not they approach within a few 
inches of the group, wave their antennae at the defending soldier ter¬ 
mites, and then retreat. If attacked by predators or even an inquisitive 
naturalist with a pair of tweezers, an alarm signal is instantly given by 
the victim and the entire party immediately ceases all harvesting activity, 
drops anything being carried and begins to stream into the access vents. 
The soldiers usually patrol the shrinking perimeter of the party and as 
the workers retreat they close in and are the last to leave the surface. 
Such an interrupted operation will not be resumed on that night. I have 
observed this foraging operation on a number of occasions and although 
crouched right over the busy termites, the better to see what is going on, 
they take absolutely no notice of my presence. As soon as a single 
worker is picked up however, the whole party instantly commences to 
return underground. Once such a retreat is commenced I have never seen 
it to be halted or reversed. The whole party returns underground and the 
exit holes are sealed by the workers who are protected by a circle of 
soldiers whose heads and fighting mandibles fill the opening until it is 
closed. 
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The mating flights of the alates or winged reproductives is an occa¬ 
sion for a feast for birds, reptiles, other insects such as dragon flies, 
frogs and spiders. Countless millions of these alates, representing many 
species, make this flight once a year, but very few survive the dangers 
and hazards of predators and unfavourable weather conditions to estab¬ 
lish a new colony. Such flights can often be located by watching bird 
activity. On Barrow Island such a flight occurred on a warm, humid 
and almost windless afternoon and attention was drawn to it by the 
activity of a large flock of Silver Gulls Larus novae-hollandae which 
were obviously feeding on the wing on flying insects. The victims proved 
to be a beautiful golden coloured form of the alates of the harvester 
termite Drcpcinotermes rubriceps. 

Collections made on the island during my visit comprise 52 series, 
representing 7 genera and 25 species and are listed in the accompaning 
table. One or more series of each species will be deposited with the 
National Insect Collection in Canberra and the balance retained in my 
own collection. 

LIST OF TERMITES COLLECTED ON BARROW ISLAND 
No of Series 


Name Collected 

Castes Collected 

Food 

Drepanotermes 






rubriceps 

6 

Workers, 

soldiers 




and alates 


Grass 

Drepanotermes 





sp. nov. 

Drepanotermes 

1 

Workers 

and 

soldiers 

Grass 

sp. nov . 

Drepanotermes 

2 

Workers 

and 

soldiers 

Grass 

sp. nov. 

6 

Workers 

and 

soldiers 

Grass 

A mitermes innoxius 

Amitermes abruptus 

4 

Workers 

and 

soldiers 

Decayed or¬ 
ganic materia 

3 

Workers 

and 

soldiers 

A mitermes accinctus 

2 

Workers 

and 

soldiers 


Amitermes pandits 

1 

Workers 

and 

soldiers 


Amitermes inops . 

1 

Workers 

and 

soldiers 


Amitermes danvini 

3 

Workers 

and 

soldiers 


Amitermes hartmeyeri 

l 

Workers 

and 

soldiers 


Amitermes sp. nov. 

1 

Workers 

and 

soldiers 


Amitermes sp. nov. 

2 

Workers 

and 

soldiers 


Amitermes sp. nov. 

1 

Workers 

and 

soldjers 


Amitermes sp. nov. 

1 

Workers 

and 

soldiers 


Tumulitermes sp. nov. 

3 

Workers, 

soldiers 




and alates 


Grass 

Tumulitermes sp. nov. 

1 

Workers 

and 

soldiers 

Grass 

Nasutitermes triodiae 

2 

Workers 

and 

soldiers 

Grass 

Nasutitermes sp. nov. 
Schedor/iinotermes 

2 

Workers 

and 

soldiers 

Grass 

derosus 

Sch edorh i no term es 

1 

Workers 

and 

soldiers 

Grass 

reticulatus 

Heterotermes 

1 

Workers 

and 

soldiers 

Wood 

paradoxus intermedius 

3 

Workers 

and 

soldiers 

Wood 

Heterotermes ferox 

M icrocerotermes 

1 

Workers 

and 

soldiers 

Wood 

newmani 

M icrocerotermes 

2 

Workers 

and 

soldiers 

Wood 

distinct us 

1 

Workers 

and 

soldiers 

Wood 
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OBSERVATIONS ON THE HEAVY FRUITING OF QUANDONG 
TREES DURING THE DROUGHT YEAR OF 1969 

By Mrs. M. B. MILLS, Merredin 

One morning early in October. 1969, a friend and I took a trip into 
the bush about 11 miles north of Merredin, in search of the “cancer 
plant’’, Scaevola spinescens, which grows in certain places in the district. 
After searching in the bush for a short time our attention was attracted 
to a group of Quandong trees, Santalum acuminatum, which were heavily 
in fruit. This is the usual fruiting period; the fruits usually ripen in Octo¬ 
ber and the fruiting is finished by early November. What surprised us 
both, however, was to see the Quandong trees bearing so heavily. Neither 
of us had seen anything like it previously, and what added to our surprise 
was that the season had been extremely dry, a drought year. 

We examined the trees, a group of about 15. The trees were nicely 
formed and none was old. All looked healthy. 

A few days later 1 returned to this place again and gathered a 31b. 
powdered milk tin full of Quandongs. The fruit was large and fleshy 
and nice tasting. Later, when I cleaned the Quandongs to make jam it 
was amazing to find the fruit was very clean and white inside and free 
from grubs or dirt. Out of the whole tin of fruit I had to discard only 
one Quandong which had been bruised slightly and blackened. 

I wondered why this batch of fruit should be so clean as usually 
there are quite a lot of grubs and dirt in them. I thought at first that 
aerial spraying of crops, carried on in recent years in the neighbourhood, 
might have had some bearing on the absence of fruit-infesting grubs. 
However, in reply to an inquiry, Mr. R. D. Royce, Curator of the Western 
Australian Herbarium, states that entomologists are very sceptical about 
the control of these insects by aerial spraying. Furthermore most of the 
spray used would be wecdicide; very little, if any, insecticide is applied 
from aeroplanes in the Merredin district. 

In February, 1970, Cyclone Ingrid broke the distressingly long dry 
spell, which had begun when rains tapered off in the spring of 1968. 
Now flooding rains came and Merredin registered 350 points. A good 
season followed with additional unusually heavy flooding rains in late 
September, 1970. Merredin registered 215 points in a few days, with 
follow-up showers. 

During October, 1970, my friends and I again made a trip into the 
bush to gather Quandong fruit. But the fruiting of the Quandong trees 
this season, throughout the district, was very erratic. Some trees during 
early October had fruited and all the fruit had fallen to the ground. Other 
trees were bearing, with fruit in varying stages of ripeness, some partly 
ripe, others large and still green. There were blossoms on some trees, as 
well as small green fruit forming. Throughout November ripe Quandongs 
were seen on trees until early December. 
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This erratic flowering and fruiting were evident during many miles 
of travelling around the Merredin district. 

On 7th April, 1971, I visited the area first mentioned and examined 
the patch of Quandong trees. The fruit had set, and very heavily; some 
of the spikelcts had as many as six small green fruits on a spike. Other 
spikelets carried three, four or five fruits to a spike. The Quandong trees 
were growing among mature eucalypt trees and scattered scrub on a 
red, rather gravelly soil at the bottom of a steep incline. Thus they would 
receive a good flow of water from rain. 

A short distance away was another small group of Quandong trees. 
Over the past few years of observing them I have noted that their fruit 
yield was not at all heavy. At present there was only a sparse fruiting, 
about one per cent of that of the first group, the spikelets carrying only one 
or two fruits. These trees were growing among native pines, thick scrubby 
growth and some eucalypts, on a slight incline but the soil was not red at 
the surface. The foliage of the trees did not appear so healthy or so 
robust as in the first group. These trees may have been older. 

A third group of Quandong trees, about four miles from the first 
group, consisted of about 30 young trees which had fruited heavily in 
October, 1970, bearing good, clean fruit. On my visit on April 7, 1971, 

I found that despite the previous year’s fruiting, fruit had set again, not 
so heavilv, but still the trees were quite well covered. Also the fruiting 
seemed normal; there were no blossoms with the fruit as in the previous 
year. None of the Quandong trees inspected anywhere in this district 
in April, 1971, carried blossoms with the developing fruit. 

I had always understood, and have been told by bushmen, that Quan¬ 
dong trees bear fruit only every other year. The fruiting of the third 
group of Quandong trees just mentioned, successively in two seasons, may 
possibly have been the result of heavy flood rains in March (1971) with 
Cyclone Mavis, Merredin registering 392 points. But this can only be a 
speculation. The fluctuations in fruiting of the Quandong, in relation to 
seasonal weather conditions, as Mr. Royce has reminded me, must be a 
“second-hand” sort of response as the Quandong, being a parasite, is in a 
way independent of the season except through the host plants. 


BIRDS SEEN AT PELICAN POINT, 1966-1968 
By R. JOB 

From November 26th, 1966 visits were paid at fairly frequent inter¬ 
vals to Pelican Point, Swan River Estuary, Nedlands, up to November 2nd, 
1968. In 1957 the Point was visited in January, March, July, September, 
October and November, and in the following year in February, May, June, 
July and September onwards. 

The following is a check list of species seen. Species found on the 
landward area immediately adjacent to the Point are included. 

Hoary-headed Grebe, Podiceps poliocephahts. 

1 on the river to the west of the Point July 22nd, 1967. 

Australian Pelican, Pelecanus conspicillatus 

Recorded on most visits. Highest numbers recorded are as follows:— 
Nov. 26th, 1966 (10); Dec. 6th, 1966 (15); Dec. 7th, 1966 (20); Sept. 
23rd, 1967 (9); Oct. 31st, 1967 (13); July 5th, 1968 (12); Oct. 8th, 
1968 (11); Oct. 18th (10); Oct. 31st and Nov. 2nd, 1968 (12). 

Black Cormorant, Phalacrocorax carbo 

Some present most months. Not recorded in March or July, 1967 or 
May and June, 1968. Highest number recorded was 22 on Oct. 18th, 
1968, but most usually noted as under half a dozen individuals. 

Little Black Cormorant, Phalacrocorax sulcirostris 

Present throughout the year. Usually found in flocks. Largest flock, 
estimated at 300, on May 21st, 1968. 
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Pied Cormorant, Phalacrocorax varius 
Throughout the year. 

Little Pied Cormorant, Phalacrocorax melanoleucos 

Seen in most months but never numerous, never more than half a 
dozen being recorded on any one occasion. 

Australian Darter, Anhinga rufa 

1 female or young male in July 1968. Seen once on the Point associ¬ 
ating with cormorants (July 2nd), but was usually to be found on the 
jetties opposite Crawley Beach. Last seen on July 10th. 

White-faced Heron, Ardea novaehollandiae 

1 beside the ‘lagoon’ inland from the Point on March 12th, 1967. 

Black Swan, Cygnus at rat us 

4, heading up river, flew over the Point on September 29th, 1967. 

Mountain Duck, Tadorna tadornoides 

Sept. 23rd, 1967 a pair; Oct. 18th, 31st and Nov. 2nd, 1968 a pair. 

Black Duck, Anas superciliosa 

July 22nd, 1967, 2 on the river west of the Point. Oct. 18th, 1968, 

2 on ‘lagoon’; Nov. 2nd, 1968, 2 on river off the Point. 

Grey Teal, Anas gibberifrons 

Nov. 26th, 1966 (3); Dec. 5th, 1966 (20-30); evening of Dec. 15th, 

1966 (79). Not noted since Dec. 20th, 1966. 

Blue-winged Shoveler, Anas rhynchotis 

1 female at the Point Dec. 15th, 1966. 

Grey Plover, Pluvialis squatarola 

One of the most characteristic waders of Pelican Point. An injured 
bird of this species spent the winter months of 1968 on the Point. On 
Sept. 4th this was joined by four others in near full breeding plum¬ 
age. Oct. 12th, 1968 (10); Oct. 22nd, 1968 (4). 

Eastern Golden Plover, Pluvialis dominica 

Dec. 15th, 1966 (1); Jan. 26th, 1967 (2). 

Large Sand-Dotterel, Charadrius leschenaultii 

1 seen on Oct. 12th, 13th, 18th and 31st, 1967; 1 on Feb. 3rd, 1968; 

2 on Feb. 4th, 1968. 

Red-capped Dotterel, Charadrius alexandrinus 

Recorded throughout the summer months, but never in large num¬ 
bers. Nested in Nov., 1967. First noted in the summer of 1968 on 
Oct. 8th (5). 

Whimbrel, Numenius phaeopus 

1 on Dec. 7th, 1966; 2 on Feb. 15th, 1967. 

Bar-tailed Godwit, Limosa lapponica 

Regular throughout the summer months. First recorded in 1967 on 
Oct. 12th (2), and in 1968 on Oct. 8th (1); Nov. 10th (22). 

Common Sandpiper, Tringa hypoleucos 
1 on Oct. 3rd, 1967. 

Terek Sandpiper, Xenus cinereus 

Nov. 26th, 1966 (1); Nov. 14th and 15th, 1967 (1); Feb. 3rd and 4th, 
1968 (1); Oct. 8th, 1968 (1); Oct. 31st, 1968 (2); Nov. 2nd, 1968 (3). 

Turnstone, Arcnaria interpres 
! on Oct. 31st, 1967. 

Great Knot, Calidris tenuirostris 

Seen each year but in small numbers. Jan. 12th, 1967 (2); March 12th, 

1967 (6); Oct. 12th, 1967 (2); Nov. 7th, 1967 (7); Oct. 15th, 18th and 
22nd 1968 (5). 
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Knot, Calidris canutus 

More numerous and a more frequent visitor than the preceding, but 
never in very large numbers. May 21st, 1968 (10); Oct. 12th, 1968 
( 8 ). 

Curlew Sandpiper, Erolia ferruginea 

Next to the Little Stint the most numerous summer wader. First noted 
in 1967 on Sept. 29th, and in 1968 on Oct. 2nd (2); Oct. 22nd (12). 

Little Stint, Erolia ruficollis 

Most numerous wader. First noted in 1967 on Sept. 29th and in 1968 
on Oct. 2nd (estimated at 150); Nov. 2nd, 1968 (estimated 200). 

Sharp-tailed Sandpiper, Erolia acuminata 

Seen every year but in small numbers (under 5 on any one occasion). 
First noted in 1967 on Oct. 31st (2), and in 1968 on Oct. 22nd (1). 

Pectoral Sandpiper, Erolia melanotos 

1 on Oct. 18th and 19th, 1967. From a distance thought to be a Gol¬ 
den Plover, as yellowish as that species. About Curlew Sandpiper size, 
but shorter legged and plumper. Legs dull yellow, beak dark and 
straight. Crown dark, white eyebrow line, back ‘scaly* rather than 
streaked. Upper breast huffish with darker streakings. Breast sharply 
demarcated from rest of underparts which were dull white. When 
alarmed the bird stretched its neck and gave the impression of being 
longer necked than most waders of its size. No wing bar in flight. 
White under the wing in flight. White edges to a dark tail. 

White-headed Stilt, Himantopus himantopus 

Dec. 5th and 6th, 1966 (2); Dec. 20th (1); Jan. 12th, 1967 (4); Jan. 
18th, 1967 (6); Feb. 15th, 1967 (4); Oct. 13th, 1967 (1). 

Avocet, Recurvirostra novaehollandiae 

Seen every year. Dec. 5th and 6th, 1966 (15); Sept. 23rd, 1967 (12); 
Oct. 31st, 1967 (30); Nov. 14th, 1967 (19); Oct. 8th, 1968 (4); Oct. 
12th, 1968 (3). 

(Skua—species?). On Nov. 26th, 1966 I noted ‘a light phase skua flew over¬ 
head and was harried by gulls. Probably an Arctic.’ Unfortunately this 
was my first visit to Pelican Point and I did not give much attention 
to this bird, not being aware that this was an unusual record. 

Silver Gull, Larus novaehollandiae 

The commonest bird at Pelican Point, and seen on every visit. 

Marsh Tern, Chlidonias hybrida 

1 on Sept. 29th, 1967. Not very much larger than a Fairy Tern. Too 
small for Common or Arctic Tern. Black bill, wine red legs. Greyish- 
white forehead, black nape and line through eye. Grey mantle and 
wings, greyish-white underparts. 

Caspian Tern, Hydroprogne caspia 

Regular in the summer months, and also recorded in May and 
July, 1968. March 12th, 1967 (12); Feb. 4th 1968 (12); Oct. 8th, 1968 
(8); Oct. 12th (11); Oct. 15th (14); Oct. 18th (8); Oct. 23rd (6, two of 
which were observed mating). 

Crested Tern, Sterna bergii 

Most numerous tern on Pelican Point. Some recorded on every visit. 
Fairy Tern, Sterna nereis 

Not recorded regularly, and usually in smaller numbers than the 
other regular terns. Feb. 15th and March 12th, 1967 (12); Feb. 3rd, 
1968 (20, including immature birds); Oct. 2nd and 15th, 1968 (2); 
Oct. 22nd, 1968 (4). 

Senegal Turtledove, Streptopelia senegalensis 
Frequent visitor to the landward side. 
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White-tailed Black Cockatoo, Calyptorhynchus baudinii 

Sept. 26th, 1967, 2 flew across the river heading north. 

Twenty-eight Parrot, Barnardius zonarius 
Visits the landward side of the area. 

Laughing Kookaburra, Dacelo gigas 

Visits the landward side of the area. 

Sacred Kingfisher, Halcyon saneta 

Sept. 23rd, 1967, 1 on a bush near the Point. 

Bee-eater, Merops ornatus 

Oct. 12th, 1968, c.20 hawking over the ‘lagoon’ area. 

Welcome Swallow, Hirundo neoxena 

Seen frequently over the ‘lagoon’ and along the shore. 

Tree Martin, Petrochelidon nigricans 

Seen over the ‘lagoon’ but not so frequently as Welcome Swallow. 

Australian Pipit, Anthus novaeseelandiae 

Seen in the summer of 1967. Sept. 29th, 1967, 1 in display flight. 

Black-faced Cuckoo-Shrike, Coracina novaehollandiae 
1 on landward side of ‘lagoon’ Jan. 18th, 1967. 

Little Grass-bird, Megalurus gramineus 

Dec. 20th, 1966, 1 heard among reeds fringing ‘Lagoon’. 

Blue Wren, Malurus sp. 

1 female seen and other birds heard among thick bushes on the land¬ 
ward side of the ‘lagoon’. 

Western Warbler, Gerygone fusca 

Oct. 18th, 1967, 1 heard among bushes near the Point. 

White-fronted Chat, Epthianura albijrons 

Nov. 29th, 1967 a party of six. Oct. 12th, 1968, 2 females. 

Silvereye, Zosterops gouldi 

Frequently found in the area behind the Point. 

Singing Honeyeater, Meliphaga virescens 

Often seen among bushes and trees behind the Point. 

NOTES ON THE FAUNA OF YUNDURUP IN EARLIER DAYS 
By BRIAN HUTCHISON, Woodlands 

In view of the faunal surveys now being carried out by members of 
the Western Australian Naturalists’ Club, in connection with the establish¬ 
ment of the Club’s field station on Culeenup (or Mill) Island (W. Aust. 
Nat., 11 (7), 1970: 160) it may be of interest to place on record some 
observations I had previously made on the natural history of the area. In 
my early youth I spent a considerable time at Yundurup, holidaying with 
my family. The years covered were between 1940 and 1942. We were 
camped one mile east of the main store at South Yundurup. 

MAMMALS 

Brush-tailed Possom (Trichosurus vulpecula )—These were seen in an 
old Flooded Gum (Eucalyptus rudis) in front of our cottage. 

? Quokka (Setonix brachyurus) —I can remember seeing small wal¬ 
labies on the mainland but at this lapse of time I am unable to confirm 
the species. They were most likely the Quokka. In his study of the decline 
of mainland populations of this species S. R. White (\V. Aust. Nat., 3 
(5), 1952: 101) placed the time of their eclipse during the late 1930’s. 

BIRDS 

The only species I can recall, which are not already on the Club’s 
avifaunal lists, are the Barn Owl (Tyto alba) and the Brown Bittern 
(Botaurus poiciloptilus). The owl was seen on Culeenup Island; it scared 
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the wits out of me when we visited the Old Mill and the bird flew ^ u t 
of the door, swooping low over our heads. This was, of course, before the 
clumsy “restoration” when the entrance was sealed up. The bittern wolild 
be seen standing with head erect, as it perched on Casuarina trees al^ng 
the river bank. I now realise this is a more likely habitat of the Bl4ck 
Bittern (Dupetor flavicollis) but I vividly recall the strongly streaked Un¬ 
derparts. 

REPTILES 

I can remember Aborigines, from their vantage points on the over¬ 
hanging trees, spearing fish and Long-necked Tortoises (Chelodina 
collis). 

Small specimens of the Goanna (Varanus gouldii) were seen on the 
mainland. 

FISHES 

We used to make excellent catches of fish in the river channels. To¬ 
day catches have fallen off remarkably. 1 recently tried to catch a sirudl 
feed of fish in the river, but the only fish present was the Blow-fish 
(Spheroides pleurogramnui) and even these were scarce. The species taktm 
by us in the old days were as follows: 

Cobbler (Cnidoglanis niegastoma). —Fairly common in the riv^r 
channels, particularly after the first winter rains. 

River Garfish (Hyporhamphus regularis). —Occasional shoals of smUU 
fish were seen during the summer months. 

Mullet (Mttgil cephalus). —River and Sea Mullet were very plentiful, 
being present in large shoals. The professional fishermen took lar^e 
quantities in their nets in Peel Inlet. These fish are prodigious jumpers 
and we occasionally found one in the bottom of our moored boat. The 
wife of one of the local fishermen received a black eye when she was row¬ 
ing across the river. A large Sea Mullet, disturbed by the boat, jumped out 
of the water and struck her in the eye; the resultant damage was far 
greater to the human than to the fish, which fell back overboard. 

“Pilchard” or Yellow-eyed Mullet (Aldrichetta jorsteri). —Always ap¬ 
peared to be common in the summer, with regular catches being possible. 
The fish were not very large. 

Yellow-tail (T/ierapon caudavittatus). —The largest we caught was 
over one pound; this fish was common in all seasons. 

Sand Whiting (Sillago schom burg kit). —This was not common in the 
river, but some good catches were made in the summer. 

Tailor (Ponmtomus saltator). —Very common during the summer 
months; they helped to make up the bulk of our catch when other fish 
were off the bite. Their size was about three to the pound. 

Kingfish (Sciaena antarctica. —The largest we caught weighed 141b., 
with another 111b. In one memorable week in January we caught over 
90 Kingfish in six days. Many fish over 401b. have been caught in the 
river. One woman was towed downstream by a large Kingfish before it 
broke free from the line she had tied to the boat. 

Black Bream (MyHo butcheri). —These shy fish were reasonably 
common in the river. However they were very cunning and not an easy 
fish to land. They are a wonderful fighting and table fish and it was a 
proud day when a good catch of Black Bream could be brought home. 
We caught fish up to 41b. I can recall seeing a catch during early winter 
of four large bream over 51b. each; one was reputed to weigh over 61b. 

Flounder (Pseudorhotnbus sp.). —An extremely rare fish in the river, 
though an occasional one was caught in the summer. 

CRUSTACEA 

Crabs (Portunus pelagians). —The Blue Manna crab was always plen¬ 
tiful in the summer and often reached plague proportions. 

Greasy-back Prawn (Metapenaeus dalli). —Prawns were very thick; a 
feed was always possible even when using a dip net. 

Shrimps (Palaemonetes australietisis). —These were very common 
amongst the hair-like weed that grew in the shallows in the river channels. 
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SOME OBSERVATIONS ON A HONEY POSSUM 

(TARS/PES SPENSERAE) IN CAPTIVITY 

By HEATHER M. VOSE, Department of Zoology, University of 
Western Australia 

INTRODUCTION 

The small marsupial, Tarsipes spenserae, known variously as Honey 
Possum, Honey Mouse or Noolbengcr, has been the subject of infrequent 
comment and observation since first described by Gray in 1842. Despite 
accounts of capture and subsequent general notes on habits by Troughton 
(1923) and Glaucrt (1928), a brief reference by Shortridge in 1909 to the 
then-known distribution of the animal, and Ride’s (1970) remarks includ¬ 
ing extent of present habitat, little in the way of specific data has appear¬ 
ed to provide detailed information as to the necessary conditions and diet 
for maintaining a captive animal in good health while studies are carried 
out, and behaviour patterns emerging over a sustained period of obser¬ 
vation. 

It is worth noting that whereas Shortridge (ibid) reported that Tarsipes 
was found at that time “in the extreme coastal districts of the South¬ 
west”, and Troughton (ibid) concluded that the area of distribution was 
decreasing even within the previously stated range, in recent years it has 
been established that Honey Possums exist not only as far south-east as 
Duke of Orleans Bay (W.A. Mus. sp. M5025), but well north of Perth, the 
Kalbarri National Park being the most northerly point thus far which has 
yielded a specimen (W.A. Mus. sp. M7895)—see Fig. 1. Yet even with the 



the coast, lie the main sand-heath areas of South-Western Australia. 

enlargement of the area in which Tarsipes is now known to exist, and the 
occasional references which appear from time to time—e.g. Glauert (1958) 
and Keast (1960)—there is still a dearth of published material about this 
marsupial. 

When it was learned that a female Tarsipes had fallen into the pool 
at Yanchep National Park, Western Australia, and had been rescued by 
Mr. John Elphinstone, the opportunity was taken to add to previous stud¬ 
ies and the animal was brought to the University of Western Australia 
on 2 February, 1970, for close and detailed observation. 

MATERIALS AND METHODS 

A cage was constructed, with measurements of two feet one inch long, 
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by two feet high, and six inches in width. One wall was of mesh flywire 
and the opposite wall of clear perspex, with a sliding door ten inches 
square set in the centre. A feeding shelf was placed six inches from the 
top of the cage, and at one end a circular hole was cut into the outer wall, 
giving access to a small nesting box measuring six inches by four inches 
and having a lining of tiny twigs and leaves. 

To assess water evaporation, a petri dish containing 6 mis. of water 
was placed on top of the cage and an identical dish for drinking water, 
together with containers for meal worms, golden syrup and a honey mix- 
turc (honey, water, prolac and pentavite) was set on the feeding shelf (see 
section on husbandry for quantities). A branch was positioned in such a 
way that it rested against the shelf near the nesting box, and an activity 
wheel of four inches diameter was also put into the cage. Fresh native 
blossom was placed on the floor of the cage every day in the late after¬ 
noon, when the feed dishes were refilled (sec Table 1). 


TABLE 1.—List of blossom offered with notes on the response of Tarsipes spenserae 
to each variety, from 2/2/70 to 9/7/70. Note that there was present in the cage at all 
times a consistent supply of food supplement. 


Name of blossom 

No. of times 
offered 

No. of times 
accepted 
(eaten) 

Nature of response: 
excited 

accepted calmly 
ignored 

positively rejected 

Callistemon speciosus 

48 

48/48 

excited/accepted 

Banksia attenuata 

5 

5/5 

accepted 

Banksia menziesii 

52 

50/52 

excited 
ignored twice 

Leptospermum laevigatum 

4 

4/4 

excited 

Banksia sphaerocarpa 

9 

9/9 

excited/accepted 

Eucalyptus erythrocorys 

3 

3/3 

excited 

Eucalyptus calophylla 

8 

8/8 

accepted 

Eucalyptus ficifolia 

12 

12/12 

accepted 

Eucalyptus marginata 

68 

65/68 

excited/accepted 

Eucalyptus torquata 

29 

29/29 

excited 

Hakea laurina 

6 

6/6 

accepted 

Grevillea excelsior 

8 

8/8 

accepted 

Eucalyptus robusta 

1 

— 

positively rejected 

Dryandra floribunda 

1 

— 

ignored 

Hakea bucculenta 

1 

1 

accepted 


During the first eight weeks, some experimentation took place re¬ 
garding the amount of blossom offered, as there was no specific indication 
in any published material as to the necessary daily quantity of either blos¬ 
som or feed supplement. 

The behaviour of the Honey Possum was observed and recorded at 
least once per hour between 9 a.m. and 5 p.m. every week day and for up 
to 2-3 hours at a time during weekends for the first eight weeks, together 
with three occasions when nocturnal activities were watched and each 
movement documented for 3-3i hours each time. Following this eight week 
period, day-time recordings were made at every opportunity and three fur¬ 
ther sessions of nocturnal watching, for 3 hours at a time, took place. To 
achieve the latter end, a clear, 10-watt electric bulb covered by a shade 
was kept burning in the room not only on the night when the observations 
were to be made, but for the preceding night and late afternoon as well. 
As this light appeared to have no effect on the animal, no other lights of 
varying colours were used. It was thus possible to see movements through¬ 
out the night, despite the difficulties of the size and noiselessness of the 
animal. The room temperature was maintained between 15°-23°C. 
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TABLE 2.—PATTERN OF ACTIVITY PERIODS THROUGHOUT EACH 24 HOURS 
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(see Fig. 2) flashed out first to gather pollen from stamens, and then was 
buried deep into the heart of each flower to extract the honey. Bearing in 
mind the natural environment of Tarsipes in the wild, every effort was made 
to ensure that a Banksia flower was always offered. On one notable occasion 
(9/4/70) when sprays of Eucalyptus torquata and Eucalyptus erythrocorys 
were placed in the cage for the first time, the animal rushed from one 



FIG. 2.—Dorsal view of tongue of Tarsipes spenserae x 20. 


flower to another, eating so rapidly that the elongated snout became cov¬ 
ered with pollen, as did the fore feet. At this point the tiny creature paused, 
gripped the left fore foot firmly with the right, and licked off the excess 
pollen, the same procedure then being carried out for the right fore foot. 
The eating process was resumed when both fore feet were completely 
clean. The foregoing occurred despite the presence of four observers. 

During the first eight week period of experimentation with the amount 
of blossom offered, the weight of the animal fell from 9.75 grams to 7.63 
grams, but thereafter the diet appeared to adequately cover all nutritive 
needs, as seen by the steady weight increase and stabilisation (see Table 3). 



& m *A 22 £-fy fry* lyi-n/t 


^•n^ L ?i/Q*^ Ve 4f?«/r5 k £ 2 nin ? al and consumption of food supplement and water 
sation 31/3/7 °~ 22/6/7 ° show,ng recover y from weight loss and subsequent stabili- 
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Behaviour of an investigatory nature consisted of standing in an up¬ 
right position with ears twitching and nose quivering, the head frequently 
swaying from side to side (this was particularly noticeable when people 
were close to the cage), and sniffing — at feeding times, or when suddenly 
approached by observers. When resting, both day and night, the Honey 
Possum crouched with eyes half-closed, very often gently quivering all over, 
or else lay in a ball, with tail curled around the body, the eyes then being 
either fully open or fully closed, but no movement taking place. 

Pouch cleaning occurred both in the early morning and late at night, 
and appeared to be a part of the feeding cycle: that is, after the animal 
had climbed around the blossom for perhaps 10-15 minutes, it would 
remain in one place and spend 3-4 minutes licking the pouch. It would 
then silently leap up the branch leading to the feeding shelf, where follow¬ 
ing another 10-12 minutes of rapidly licking up the honey mixture and 
some water, further scratching and pouch-cleaning would be observed. 
Grooming would occur occasionally during the day between 9-10 a.m. 

Meal worms from the container on the feeding shelf were eaten in 
the early morning (5.30-7.0 a.m.) and the animal would sometimes remain 
curled up in the meal worm dish for 4-5 hours. 



FIG. 3 .—Tarsipes spenserae among blossoms of the marri, E. calophylla. 


On three occasions the activity wheel was seen to be used, each time 
between 11.50 p.m.-12.30 a.m. The Honey Possum would leap from the 
branch directly across the cage onto the wheel, thus providing the needed 
impetus to set it in motion, and thereafter would follow a spirited display 
of running, climbing and rocking both in and around the wheel. Pauses of 
5 seconds to 2 minutes in length would occur as the animal rested, then 
reactivation of the wheel would take place by means of a rocking motion. 

Selection of a diurnal sleeping site was influenced by the type of shel¬ 
ter provided by the leaf cover in the cage, so that if there was only a 
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small amount of greenery with the blossom, the sleeping site tended to be 
either the nesting box or the underside of a banksia flower, and conversely 
if a leafy spray of flowers was lying in the cage, a sleeping position 
beneath the leaves was favoured. The animal was never seen to sleep in 
the open without some type of shelter. Yet compared with the behaviour of 
the Honey Possum observed by Gilbert (Whittell, 1954) which, he re¬ 
corded . . would occasionally show itself for a few minutes during the 
day . . .” the animal currently under study was in full or partial view for 
extended periods of the day-light hours. 

Sudden noise would bring an instant response, with evidence of fear 
in the cowering, hunched-up stance assumed. An increase in the noise lev¬ 
el produced frenzied behaviour, with wild leaping from one side of the cage 
to another, and flinging of the body against the walls. On the single occa¬ 
sion this inadvertently occurred, it was three hours and 45 minutes before 
the animal recovered sufficiently to approach the fresh food and blossom. 
Stress was also noticeable when the cage was periodically scrubbed out, 
but recovery never took longer than 20-24 minutes, and feeding from the 
blossom followed immediately after. 

HUSBANDRY 

Following on from Glauert (1958) who gave a general outline of diet, 
it was found that the survival of the Honey Possum in a healthy state en¬ 
tailed the following feeding routine, with the blossom being offered first, 
then water changed, and finally the honey mixture renewed and meal 
worms added if necessary. 

Each day: 

6 mis. water in watchglass 

Dish containing meal worms checked 

Fresh native blossom (see Table 1). 

At least two different varieties, e.g. 

4 Callistemen speciosus plus 1 Banksia 
or 

1 handful Eucalyptus torquata plus 
3 Grevillea excelsior. 

Every second day: in addition to the above, the following supplement 
was offered: 

8-10 grams honey 
\ teaspoon prolac 
1 drop of Pentavite 
4 mis. water. 

In the summer months, 7.5 grams of golden syrup was offered every three 
days, but as the winter approached this was barely touched, and consump¬ 
tion ceased as the treacle-like substance became almost solid in the cold 
weather. 

Protein is an important factor in the diet, hence the availability of 
meal worms (or moths) and prolac. 

DISCUSSION 

It may eventuate that the species will yet be found anywhere within 
the winter rainfall, sand-heath region of Western Australia where a year- 
round supply of native blossom is produced. It is suggested that this animal 
is especially adapted to cross-pollinate flora by means of pollen adhering 
to its feet and nose in the course of its feeding activity, and the swift 
movement from flower to flower. Studies along these lines could well prove 
fruitful. 

So much is yet unknown about the life cycle, including oestrus, breed¬ 
ing season and life expectancy of this small marsupial. The weight fluc¬ 
tuations and behavioural variations need to be studied more closely. Fur¬ 
ther observations on a colony of Honey Possums bred in captivity would 
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be of inestimable value in adding to the data already published and, con¬ 
trary to widely-held opinion, it would appear from this present study that 
Tarsipes spenserae is not only easy to maintain in captivity, but worthy of 
far greater attention than it has hitherto received. 
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FROM FIELD AND STUDY 

A Note on the Feeding Habits of a large Deep Water Volutid Gas¬ 
tropod Cottonia nodiplicata —a specimen of Cottonia nodiplicata (Cox, 
1910) trawled in November 1970 by H.M.A.S. Diamantina, Cruise DM 
1/70, from 60 fathoms off Mandurah, W.A. (32® 33’ S, 115° 04’ E) has 
provided the first information on the food of this species. 

In the laboratory aboard the vessel the collector (B. R. Wilson) ob¬ 
served the animal (with a shell length of 44 cm) defaecate a mass of cal¬ 
careous material. This was preserved and examined later. The bulk of the 
material consisted of the remains of three species of starfishes. Most 
plentiful were skeletal plates of Stellaster inspinosus; there were also 
plates and spines of Astro pec ten sp. and a few plates and spherical 
tubercles of an undescribed species of Asterodiscus. The latter starfish has 
also been dredged from the same area. 

About one sixth of the total material consisted of sand, containing 
Foraminifera, silicious sponge spicules, fragments of echinoid test and 
spine, Bryozoa and Mollusca. There were also several small whole gastro- 
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pods and bivalves. Much of this material may have come from the ali¬ 
mentary canal of the starfishes, which appear to be the main source of 
food for C. nodiplicata. 

—L. M. MARSH, W.A. Museum, Perth. 


Predation of Blowfish by Flathead and Flounder—In January, 1972 
a Flounder (Pseudorhombus sp.) caught by my brother, Brian Hutchison, 
in the Swan River had a small Blowfish (Spheroides pleurogramma) in 
the gut. A fortnight later a Dusky Flathead (Platycephalus fuscus*) caught 
by myself regurgitated a Blowfish about 8 cm long. It was not possible to 
determine whether either Blowfish had been taken live, but the predilection 
of both species for moving bait suggests that they tend to take live prey in 
preference to dead. Our records, kept during the summers 1969/70, 1970/ 
71 and 1971/72 show that we have taken some 200 Flathead and about 
10 Flounder from the lower reaches of the Swan. These two instances 
are our only observations of predation of Blowfish by these species so such 
predation must be uncommon, despite the large population of the pest 
species. 

Several other observations may be of interest. The Blowfish population 
appeared to be lower in 1971/72 than in previous recent summers. The 
Dusky Flathead appears to begin its spawning run about Christmas time 
and this extends into February. We rarely record catches of Flathead be¬ 
fore Christmas. The earlier catches have a higher female/male ratio than 
later catches and the females are always markedly larger on the average 
throughout the season. 

* Identified by R. McKay, W.A. Museum. 

— D. E. HUTCHISON, W.A. Museum, Perth. 


Re-identification of Mouse from Dryandra.—In 1954 an article was 
published in this journal (W. A list. Nat., 4: 128-141) in which a number 
of authors presented assessments of the abundance of native mammals in 
various parts of Western Australia. Dr. D. L. Scrventy contributed a sec¬ 
tion on the mammals of Dryandra forest, in which lie mentions a mouse 
which had been collected at the forestry station on 23 March 1954 by Prof. 
G. A. Bartholomew of the University of California, Los Angeles. The 
animal was thought at the time to be a species of Pseudomys , and it was 
referred to this native genus in Serventy’s paper. 

The potential interest of this record was considerable because the 
only examples of Pseudomys sp. ever recognised from within a sixty mile 
radius of Dryandra were obtained by the British Museum collector Short- 
ridge at the beginning of this century; he trapped P. albocinereus in the 
sand plains around Beverley, Brookton, and Pingclly, and P. shortridf’ei at 
a locality he designated as “Woyalinc Wells (source of the Avon River) 
near Pingclly.” This last spot is not now known with certainty, but is pos¬ 
sibly along Woyerling Creek, which bears a similar name, and which flows 
from east of Tuttanning Reserve into the Avon system. 

The Dryandra specimen is now in Los Angeles, where it was deposited 
in the U.C.L.A.—Dickey Collections (Catalogue No. 51,229) by Prof. 
Bartholomew on his return to the United States. I recently obtained it 
on loan for study, but unfortunately it proved not to be a native rodent 
but a House Mouse (Mus musculus). 

I wish to express thanks to Dr. Shelley Barker for drawing my atten¬ 
tion to the existence of the specimen; to Dr. D. L. Serventy for providing 
details of its capture; and to James G. Miller, Curator of the U.C.L.A.— 
Dickey Collections, for so promptly making it available to me for study. 

—A. BAYNES, Department of Zoology, University of Western Australia. 


Young Mountain Duck Leaving an Elevated Nest.—In 1970 we were 
privileged to see a Mountain Duck and her mate as they got their young 
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from the nest. The nest was about 16ft. from the ground in a salmon 
gum. We saw the duck enter several times as the tree is not far from 
our lounge window. Early one morning my husband heard her making an 
unusual call and drew my attention to the tree. The two parents were on 
the ground by the tree and the mother would call, with much flapping. 
A little white ball was seen to jump up and out of the hole. We could 
hear each hit the ground quite plainly. The mother would hurry over 
and herd the little one in by the tree trunk and then call again. This went 
on until they were all down. She listened for a while with her head on 
one side, and then the whole family set off for the lake, with the father 
coming along behind. The lake was a good quarter of a mile away. 

—(Mrs.) R. A. METCALF, Lake King. 


Egg Deposition by Golden Bronze Cuckoo in a Yellow-tailed Thorn- 
bill’s Nest.—On 15th October, 1966, near my home at Seabrook, 4 miles 
south-east of Northam, 1 found a nest of the Yellow-tailed Thornbill, 
Acanthizci chrysorrhoa, in a Needlewood tree, Hakea preissii, at approxi¬ 
mately 4ft. from the ground. 

Without disturbing the nest I walked on for about 20 yards when a 
bird flew past me, flying fast and direct, in the direction from which I 
had come. A moment later, on hearing a disturbance at the nest, I re¬ 
turned to find the Thornbill very agitated, and the Bronze Cuckoo in the 
entrance to the domed nest. The head and half its body were inside the 
nest but its tail and one wing spread out were outside. Both wing and 
tail were pressed against the outside of the nest. I had the impression that 
the bird was thus supporting itself. 

I caught the Cuckoo and after photographing it released it. It was a 
Golden Bronze Cuckoo, Chrysococcyx lucidus. On examining the nest I 
found two eggs there. One was the Thornhill's and the other was of simi¬ 
lar size but was plain olive-brown, a typical egg of the Golden Bronze 
Cuckoo. 

I think I was witness to an exceedingly rarely-observed occurrence, 
the egg deposition by a Cuckoo into a domed nest. The manner of so 
doing has long been a matter of controversy, whether the Cuckoo first 
lays its egg outside the nest and then transfers it in its beak, whether it 
projects the egg into the nest, or whether the Cuckoo actually lays the 
egg inside the nest. The circumstances surrounding my observation suggest 
that the first explanation applied in this case, as I felt that if the bird 
was laying an egg, whilst in that position, the egg would fall to the 
ground. 

However, Robin Hill (Australian Birds, 1967, p. 117), states: “In the 
case of birds with domed nests being chosen it was believed that the fe¬ 
male Cuckoo laid her egg on the ground and then deposited it with hei 
bill through the small entrance to the nest. Observation suggests that this 
never happens. In fact the Cuckoo usually props herself, with wings and 
tail spread for support against the nest entrance, and ejects her egg into 
the nest.” 

The subject is reviewed in considerable detail by Herbert Friedmann 
(Bull. U.S. Nat. Mus., 25, 1968: 81) who provides a variety of instances 
from Australian ornithological publications which satisfy him that “there 
is sufficient evidence to establish the conclusion that mandibular egg 
placement does occur. By virtue of the behavioural pliability behind this 
fact, nests that would otherwise be unavailable to the Cuckoos are made 
accessible for their parasitism." Friedmann concedes, nevertheless, that 
this can be only an occasional rather than a regular pattern because “a 
bird nest too small to accommodate the body of the parasitic hen would 
usually prove inadequate to hold the young Cuckoo after the first week 
or 10 days of its nestling growth.” One must doubt, however, whether 
this applies to Acanthiza hosts for young Cuckoos do survive in their 
nests. 
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No mention is made by Friedmann of the method favoured by Robin 
Hill. This projection method is fully discussed by E. C. Stuart Baker 
(Cuckoo Problems, 1942, p. 116) and he accepts its occurrence, particu¬ 
larly “when the nests are in holes into which she cannot enter in order 
to lay her egg in the ordinary way.” C. J. O. Harrison (The Emu, 69, 
1969: 178) also reviews the field evidence and feels that the theory of 
mandibular transfer lacks crucial proof and “that there is at present no 
satisfactory evidence that any Cuckoo species deposits its eggs in the 
nest of other birds except by laying directly into the nest.” 

—A. L. MILHINCH, Seabrook. 

The foregoing notes were submitted to Mr. Stephen Marchant, Mel¬ 
bourne, who is devoting special attention to the problem of egg deposi¬ 
tion by Cuckoos into domed nests. He comments as follows: “Mr. Mil- 
hinch’s observation is most interesting and valuable, but unfortunately 
cannot be taken as conclusive evidence of egg-laying by a Cuckoo in a 
domed nest. From the account, it seems that Mr. Milhinch did not in¬ 
spect the nest of the Yellow-tailed Thornbill before the Cuckoo’s visit, 
and therefore it is not certain that it did not already contain a Cuckoo’s 
egg. Moreover, because he presumably caught the Cuckoo at the nest 
before it had finished whatever it was doing, we cannot be sure that it 
was not going to remove the eggs as Chalk (Emu 49, 1950: 219-220) 
observed. 

“Hill’s statement is probably based on an assessment of the literature 
and I would hold that it is correct because almost all the published state¬ 
ments that I have seen on deposition of the egg by the bill are open to 
the sort of criticism made above on the present observation. My own im¬ 
pression has been that Friedmann accepted too readily the evidence for 
deposition of the egg by the bill; I would claim that none of it is suffi¬ 
ciently firmly based. On the other hand, there have been reports of 
Cuckoo’s eggs in nests in holes and similar places, which a Cuckoo could 
not possibly enter (see, for example, Baker, Cuckoo Problems, 1942). 
Thus, in spite of what seems to me to be unsatisfactory evidence for posi¬ 
tively observed deposition by the bill, the matter remains a possibility 
and the incident, as described by Mr. Milhinch, emphasizes the vital im¬ 
portance of letting such events take their full course without interference 
and of observing most closely and critically everything that happens.” 


An Early Breeding Record of the Black-faced Cormorant, Phalacro- 
corax fuscescens .—The Black-faced Cormorant is recorded as a summer 
breeder in Western Australian waters. Serventy and Whittell (Birds of 
Western Australia) give Decembcr-January as the egg laying period and the 
clutch as of 2 eggs. 

Accompanied by Mr. T. Allen, 1 visited Lion Island in Esperance Bay 
on August 4, 1970 and found a breeding colony of this species totalling 36 
nests, on a slope 100 ft. above the sea. Two nests contained 4 eggs, 20 with 
3 eggs, 2 with 2 eggs, 3 with one egg and 9 nests were at various stages 
of construction. 

A subsequent visit on September 12, 1970 revealed that the breeding 
attempt was near a total failure, most nests containing small dead young. 
The colony had moved eastwards down the .slope, where many pairs were 
building new nests or had commenced to lay. The weather between these 
visits was constantly rough and with the lack of shallow water feeding 
grounds the cormorants were possibly unable to brood and obtain sufficient 
food. 

The small increase in this colony, which was recorded at 25 pairs in 
1944, may be attributed to these circumstances and summer breeding the 
result of successive failures during spring. 

—TONY E. BUSH, Wubin. 
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EXCURSION 
UPPER GINGIN BROOK 


On 22 August 1971 the Western Australian Naturalists’ Club held an 
excursion to the upper Gingin Brook, under the leadership of Messrs. Ian 
Edgar and A S. George. The object of the visit was to inspect that part 
of the Brook where Mr. George had found outliers of a southern flora, 
as well as a puzzling occurrence of tree ferns. We drove along the road 
northwards from the town and then across paddocks to the margin of the 
Brook, to the east. All the land in the environs had been cleared long 
ago, leaving a narrow fringe of dense vegetation along the Brook, includ¬ 
ing Flooded Gums and Paperbarks (Melaleuca rhaphiophylla) —some of the 
latter of an immense size. Further upstream we found that a firebreak had 
been bulldozed and the “trash” pushed alongside the verge vegetation. This 
had been fired during the preceding summer. 

The botanical results of the excursion are included in the article by 
Mr. George on p. 49 of this issue. The present report is restricted to the 
Birds, Reptiles and Amphibia which were noted. 

BIRDS 

The observers (John Dell, Ian Edgar and D. L. Serventy) recorded 38 
species of birds. Details: 

Hoary-headed Grebe (Podiceps poliocephalus), three on pools in Gingin 
townsite; Straw-necked Ibis (Threskiornis spinicollis), two parties of about 
seven birds in marshy paddocks at Gingin townsite; Black Duck (Anas 
superciliosa), several pairs and a party of six disturbed along the Brook; 
Whistling Kite (Haltastur sphenurus), two birds over Gingin and another 
two over the Brook; Collared Sparrow-Hawk (Accipiter cirrocephalus), a 
calling bird flew over the party of observers; Little Eagle (Hieraaetus 
morphnoides), two giving aerial display and calling; Kestrel (Falco cen- 
chroides); Common Bronze wing (Pimps chalcoptera), one flushed from 
brookside trees; Galah (Cucutuu roseicapilla), two birds seen; King 
Parrot (Purpureicephalus spurius), feeding in Marri near the 
source of the Brook; Twenty-eight Parrot (Darnardius zonarius), 
several observed in forest; Golden Bronze Cuckoo (Chrysococcyx lucid us), 
two birds calling persistently along the Brook; Kookaburra (Dacelo gigas), 
several calling in distance; Tree-Martin (Pctrochelidon nigricans), about fif¬ 
teen birds flying south; Pipit (Anthus novaeseelandiae), two in paddock with 
sheep; Splendid Wren (Malurus splendcns), two parties along the Brook; 
Red-winged Wren (Malurus elegans), about three birds in dense vegetation 
along Brook. Male in nuptial plumage; Western Warbler (G cry gone jusca), 
several birds calling in Marri trees in paddocks; Weebill (Smicrornis 
brevirostris); Broad-tailed Thornbill (Acanthiza apicalis), two birds in 
Melaleuca along Brook; Yellow-tailed Thornbill (A chrysorrhoa), several 
parties scattered through the paddocks. One party with fledged young, 
another with young in nest; Spotted Scrub-Wren (Sericornis maculatus), 
a few birds along the Brook; Scarlet Robin (Petroica multicolor), a pair 
along the edge of the forest; Grey Fantail (Rhipidura fuliginosa), several 
birds noted; Rufous Whistler (Pachycephala rufiventris), one bird along 
the Brook; Western Shrike-Thrush (Colluricincla rufiventris), a bird calling 
in Jarrah forest; Mistletoe-bird (Dicaeum hirundinaceum), a single bird 
calling over paddocks; Spotted Pardalote (Pardalotus punctatus), calling 
prominently along Brook; Red-tipped Pardalote (P. substriatus), a few 
calling in forest; Silvereye (Zosterops gottldi), several along Brook and in 
forest; Brown Honeyeater (Lichmera indistincta), several calling along 
Brook; New Holland Honeyeater (Phylidonyris novaehollandiae), a few 
along Brook; Red Wattle-bird (Anthochaera carunculata), several calling 
in forest; Yellow-throated Miner (Manorina flavigula); Magpie-Lark (Gral- 
lina cyanoleuca), several calling across paddocks; Magpie (Gymnorhina 
dorsalis), several parties in paddocks; Grey Butcher-bird (Cracticus tor - 
quatus); Raven (Corvus coronoides), several in paddocks with sheep and a 
few along the Brook. 
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OTHER FAUNA 


Snakes 

Carpet Snake (Morelia variegata), one seen in the ruins of an aban¬ 
doned timber mill at the head of the brook. 

Gwardar (Demansia nuchalis), a specimen about 70 cm. long was 
caught. 

Lizards 

Cryptoblepharus plagiocephalus several seen on tree trunks and on 
fallen limbs. 

Menetia greyii (Ablepharus greyii) several in paddocks. 

Trachysaurus rugosus three specimens seen crawling about. 

Frogs 

Three species of adult frogs were identified in Gingin Brook: Crinia 
insignifera, C. georgiana and Hyla adelaidensis. 

—JOHN DELL 


CORRECTION 

Kendrick, Sedgwick and Smith (1971, The Western Australian Natural¬ 
ist, 12 (1): 9) describe a shell of Rhytida (Strangesta) georgiana as 

having 2.7 whorls. This should be corrected to 3.7 whorls. 
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TROPICAL SEEDS AND FRUITS WASHED UP ON THE 
SOUTH-WEST COAST OF WESTERN AUSTRALIA 

By KEVIN F. KENNEALLY, Botany Department, University of 
Western Australia, Nedlands 


INTRODUCTION 


For many years, the Western Australian Herbarium has acquired seeds 
and fruits of tropical plants cast up on beaches between Perth and Albany. 
These collections have recently been identified for the Western Australian 
Herbarium and the Herbarium of the Botany Department, University of 
Western Australia by the Royal Botanic Gardens, Kew and the Rijksher- 
barium, Leiden. 

Unfortunately, most of the specimens lack precise collection data in 
as much that specific localities of collection are not given. Sutherland 
(1965) commenting on the shore drift of pumice on southern Australian 
and Tasmanian beaches stated that: ‘‘the reported date of finding of strand¬ 
ed pumice is not necessarily the date of arrival”. This criterion also 
applies to the reported finding of drift seeds. 

It is therefore hoped, that this paper will stimulate collectors to for¬ 
ward seeds to the author at the above address (giving the locality and date 
of collection) so that a more exact distribution pattern may emerge. 

The drifted seeds which have been identified include Nypa jruticans, 
Pangium edule, Entada sp., Caesalpinia bonduc, Caesdlpinia japonica, 
Xylocarpus moluccensis, Sapiurn indicum, Heritiera littoralis, Heritiera 
globosa, Trapa nutans f. bicornis and Cerbera odollam. 

The seeds cited below are housed in the carpological collections of the 
Western Australian Herbarium (PERTH), or in the Herbarium of the 
Botany Department, University of Western Australia (UWA). 


ARECACEAE subfam. NYPOIDEAE 

Nypa fruticans van Wurmb. Plate 1A 


A palm of the littoral of tidal rivers. Distribution: East India to 
Northern Australia. Fruits are shining, dark brown to black, with an 
outer husk of fibrous tissue. 

Seeds are used by the Chinese for sweet-meat. Immature fruits are 
boiled with sugar and used as preserves. 


FLACOURTIACEAE 

Pangium edule Reinw. Plate IB & C 


A tree mainly of the primary and secondary rain forests, river banks, 
teak forests and more rarely of tropical sea beaches. Distribution: through¬ 
out Melanesia, Micronesia, Malaysia, Lesser Sunda Is., South Moluccas 
and New Guinea. 

The seeds are boiled, cut up and macerated in water then eaten. 
Fresh seeds and oil contain a poisonous glucoside breaking down and pro¬ 
ducing prussic acid, used in Indonesia in the preparation of dart poison 
(Sleumer, 1954). 
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Plate 1.—Tropical drift seeds and fruits. (A) Nypa fruticans; (B) Pangium 
edule; (C) Pangium cdule-v iew of hilar groove; (D) Entada sp.; (E) Caesal- 
pinia japonica; (F) Caesalpinia bonduc. 

MIMOSACEAE 

Entada sp. (Sword Bean, Sea Bean, Fairies' Kidneys) 

Plate ID 

The genus Entada consists of several species of woody climbers 
(lianes) which are famous for the wide dispersal of their seeds by ocean 
drift. However specific identification cannot be made on the seeds alone 
(Brennan, 1955). Distribution: Malay Peninsula, Java, Sumatra, Philippines, 
Northern Australia, Thailand, Ceylon and Fiji. 
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These plants bear pods up to lm long and 10cm wide containing 
seeds which are dark brown, polished and hard. Various uses for the 
seeds have been reported. The most common use is in the making of 
trinkets and small receptacles, whilst some natives use them in the wash¬ 
ing of their hair. The use of the seed extract as a contraceptive by the 
Australian Aborigines, has been recorded by de Laszlo and Henshaw 
(1954). The seeds have also been recorded as being slightly toxic and 
used as an emetic (Watt & Breyer-Brandwijk, 1962). 

CAESALPINIACEAE 

Caesalpinia bonduc (L.) Roxb. (Nicker Nuts) Plate IF 

A thorny, scrambling bush bearing pods containing one or two pale 
yellow seeds. Distribution: India, Ceylon, Malay Peninsula, Java, Borneo, 
Philippines, Cook I., Norfolk 1., Polynesia, Tropical Africa, Florida, West 
Indies, Panama and New Grenada. 

Seeds of this species have been reported drifted by ocean currents on 
to the South African coast (Muir, 1934). The most common use of the 
seeds by natives is in the making of amulets and in the treatment of 
diarrhoea. 

Caesalpinia japonica Sieb. & Zucc. Plate IE 

A lianc of the mangrove formation but more rarely on littoral rocks or 
sandy beaches. Distribution: Himalayas, Ceylon, Java, Malay Is., China and 
Japan. 

MELIACEAE 

Xylocarpus moluccensis (Lam.) Roem. Plate 2A 

A tree of tidal forests and mangrove swamps of tropical rivers and 
sea coasts. Ridley (1930) said of this plant: “no drift seeds are more con¬ 
spicuous or abundant in the tropical Asiatic seas”. The seeds which are 
borne inside a brown capsule 8-15 cm in diameter float for many months. 
Distribution: Seychelles, Andaman Is., Thailand, Malay Peninsula, Malay 
Is., Cocos I., Northern Australia and Polynesia. 

Watt & Breyer-Brandwijk (1962) report that the fluid which exudes 
from the unripe fruit is drunk as an aphrodisiac. 


EUPHORBIACEAE 

Sapiiim indicum Willd. (Mock Willow) Plate 2D 

A tall willow-like tree very common along tidal creeks, rivers, 
streams and in fields near the sea. Distribution: India and Malaysia. 

The seed can be eaten when ripe but the latex which surrounds the 
seed is caustic. 

STERCULIACEAE 

Heritiera littoralis Aiton (Puzzle Seed) Plate 2B 

A maritime tree widely distributed in mangrove, tidal swamps and 
along sea beaches. Distribution: Zanzibar, Mascarene Is., India, Little 
Cocos, Malay Peninsula, Northern Australia, Polynesia and Fiji. 

The seed is shaped “rather like the hull of a broad-beamed boat, with 
a small keel” (Holttum, 1969). 


Heritiera globosa Kosterm Plate 2C 

This species is recorded for Borneo but little other information is 
available. 


TRAPACEAE 


Trapa natans L. f. bicornis (Osbeck) Gluck (Water Chest¬ 
nuts, Jesuit’s Nut, Water Caltrop) Plate 2F 

A native of Asia introduced into Malaysia probably by the Chinese. 
The fat-containing kernels of Trapa are highly nutritious and in several 
parts of Asia it is a staple food. The plant is cultivated by the Chinese and 
other natives for the fruit which is mainly dispersed by river and flood. 
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APOCYNACEAE 

Cerbera odollam Gaertn. Plate 2E 
A tree or large shrub of the littoral of tidal rivers. Distribution: 
Madagascar, Seychelles, India, Ceylon, Andamans, Hong Kong, Taiwan, 
Malay Peninsula and Christmas Island. Fruits have been reported drifted 
up on the beaches of Cocos I., Northern Australia and Pitcairn Island 
(Ridley, 1930). 


i_*-1-1 

CTiS 



Plate 2.—Tropical drift seeds and fruits. (A) Xylocarpus moluccensis; (B) 
Heritiera littoralis; (C) Heritiera globosa; (D) Sapium indicum; (E) Cerbera 
odollam; (F) Trap a nalans f. bicornis. 


METHODS OF BUOYANCY 

Buoyancy of seeds mostly depends on trapped air within the seed or 
fruit, although other adaptations are present in some water-borne seeds. 
The buoyancy of Entada sp. is said to be due to the shrinking and bending 
outwards of the cotyledons during shrinking and hardening, leaving a large 
central cavity in the seed (Ridley, 1930). In Nypa the buoyancy is due 
as in the coconut to the light husk, while in Heritiera sp. it is due to the 
light fibrous coat of the carpel wall. 
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The distance which sea-borne seeds can travel and remain viable is 
difficult to determine, for apart from normal physiological ageing and the 
effect of salt water, they are liable to incur injuries such as result from 
boring by marine molluscs. 

DRIFT SEEDS AND OCEAN SURFACE CURRENTS 
The importance of ocean currents as a dispersal agent has been well 
documented (Ridley, 1930; Guppy, 1906, 1917). Sea carried tropical seeds 
have been reported on the beaches in south east Africa (Muir, 1934, 1937) 
and the Ninety Mile Beach on the west coast of Auckland, New Zealand 
(Mason, 1961). 

Two seeds of Caesalpinia bonduc found on the shores of South 
Australia were considered by Guppy (1917) to have been transported not 
from northern Queensland where this species occurs, but more likely from 
tropical East Africa or Madagascar by the Mozambique, Agulhus and 
West Wind Drift surface currents. This brings us to the problem of which 



Fig. 1. — Sea surface currents in the Indian Ocean. Legend: 1 Counter 
Current; 2 South Equatorial Current; 3 West Australian Current; 4 
Mozambique Current; 5 Madagascar Current; 6 Agulhus Current; 7 West 
Sumatra-Java Current; 8 North Equatorial Current; 9 Somali Current; 10 
South West Monsoon Current. 


ocean currents are responsible for the deposition of seeds on our beaches. 
Figure 1 shows the principal surface currents in the Indian Ocean for 
winter and summer. In the southern Indian Ocean the principal surface 
currents in the summer are the Counter Current, South Equatorial, West 
Australian, Mozambique, Madagascar, Agulhus and Sumatra-Java; whilst 
in the winter the surface currents are the South Equatorial, Mozambique 
and Madagascar. In the northern Indian Ocean the principal surface cur¬ 
rent in the summer is the North Equatorial; whilst in the winter the 
Somali and south-west Monsoon currents prevail (Rochford, 1967). 

Currents in the Indian Ocean arc outstanding for both their speed and 
concentration (Neumann, 1968). Seeds of Xylocarpus moluccensis have 




reached Cocos Island from Java, a distance of 700 miles, in seven to eight 
weeks (Ridley, 1930). 

Seeds are possibly picked up by the South Equatorial Current after 
being carried out to sea by flooded tropical rivers during the summer 
monsoons. From here they would then be carried by the Mozambique, 
Agulhus and West Wind Drift (no doubt collecting seeds from the East 
African coast) finally being washed up on our southern beaches. 

Drift specimens of tropical seeds occur frequently on the beaches of 
the south-west coast coinciding with the area where, according to Defant 
(1961), the West Wind Drift first meets the Australian coast. Seeds of 
Caesalpinia sp. have been collected from Hamclin Bay (PERTH); Cowara- 
mup Bay (PERTH) and those of Entada sp. from Torbay (PERTH); 
Yallingup (PERTH); West Cape Howe, G. Braithwaite (UWA); Quarram 
Beach W. of Denmark, E. Egerton-Warburton (UWA) and 2 miles south of 
Donnelly River mouth, G. Keighery (UWA). 



Plate 3.— Durvillea antarctica (A) T.S. of blade showing honeycomb 
structure of the air chambers; (B) A fragment of the leathery blade. 

Further evidence of plant drift material correlated with the West Wind 
Drift is the frequent occurrence of fragments of the thalli of the massive 
brown alga, Durvillea antarctica (Cham.) Hariot, observed and collected on 
many of the beaches west of Albany and more rarely on the beaches near 
Perth. This species has never been found growing on the Australian coast 
(Guiler, 1960). The earliest drift record of this alga for the Western 
Australian coast appears to be a collection made in 1947 by Miss A. 
Baird at Nornalup, seventy miles west of Albany (see Moore & Cribb, 
1952). 

D. antarctica occurs from Valparaiso to Cape Horn, Straits of 
Magellan, Falkland Islands and is abundant in suitable habitats around 
the coast of New Zealand and its outlying islands (Moore & Cribb, 1952). 
The nearest source to the Western Australian coast is Kerguelen, more 
than five thousand miles away. The alga can be readily identified by the 
leathery blade, occupied by a series of air chambers which give it a 
‘honeycomb’ effect (Plate 3). 

Another example of plant drift from South America was the discovery 
of a 75 foot softwood tree washed ashore between Two People Bay and 
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Betty Bay (about 30 miles west of Albany) in 1961. This specimen was 
identified by CS1RO as a South American species of Nothofagus (Albany 
Advertiser , June 16, 1961). 

Specimens of Entada sp. collected from Trigg Island (PERTH); City 
Beach (PERTH); Cottesloe Beach (PERTH) and Cockburn Sound (PERTH), 
have most likely been swept up the coast by the Western Australian 
Current. 

Early evidence to support the branching north of the Western Aus¬ 
tralian Current as it approaches Cape Leeuwin was first documented by 
Schott (1897) and cited by Guppy (1917). Schott cites the case of the 
loss of the ship Blue Jacket , that burned between the Falkland Islands 
and Cape Horn in latitude 53°S. and longitude 60°W. in March 1869, and 
how its figurehead was recovered on the shores of Rottnest by Aborigines. 
The discovery of the figurehead is well documented by the newspapers of 
the day, and a full description made by the Port Pilot of Fremantle (G. A. 
Forsyth) was published in the Inquirer and Commercial News of December 
13, 1871. The subsequent recognition in New Zealand that the figurehead 
belonged to the Blue Jacket a ship of 1200 tons registry, was announced 
by the Inquirer and Commercial News (February, 1872) and the Melbourne 
Argus (March 1872). 

The part man plays in the arrival of seeds on the Western Australian 
coast has still to be assessed. There is evidence to suggest that some seeds 
found have been transported to the coast by ship and then thrown over¬ 
board. A large number of Nypa fruticans were observed on the wharf at 
Fremantle Harbour in April, 1971 (K. Thies, pers. comm.), but enquiries 
with harbour and quarantine authorities failed to trace how they had 
come to be there. Soon after this sighting, large numbers were collected 
from Minim Cove up the river from the harbour, N. Marchant (PERTH); 
and from drift at Leighton Beach north of Fremantle, K. F. Kenneally and 
S. Paust (UWA). All of these specimens were remarkably ‘fresh 1 the exo¬ 
carp being smooth and entire showing little damage from immersion. In 
many seeds germination had occurred and the plumule was still green. As 
seedling development in Nypa is viviparous (Tomlinson, 1971) it is unlikely 
that the germinating fruits could have prised themselves from the infruc- 
tescence, drifted from the tropics and be washed ashore at Fremantle in 
such a ‘fresh’ condition. 

The increasing mobility of man and his influence as an agent of dis¬ 
persal, complicated by the economic importance placed on many of these 
fruits and seeds by native peoples, contributes to their distribution. 

Although seed records give some evidence of surface drift patterns, 
the most useful evidence is obtained by the experimental method of 
release and recovery of drift cards. 

GERMINATION OF SEEDS 

The natural germination and survival of tropical seeds on southern 
Western Australian beaches has never been reported. However seeds of 
Entada sp. found on a local beach have been said to have germinated in 
cultivation (R. D. Royce, pers. comm.). The germination of Entada sp. in 
cultivation has been recorded for New Zealand (Mason, 1961). 

It is very unlikely that tropical seeds would ever establish themselves 
on southern beaches owing to our temperate climate and the exposed 
shoreline with the dune complex directly behind it (Plate 4). 
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Plate 4.—Quarram Beach west of Denmark, accessible only by 4-whecl 
drive vehicle. Two seeds of Entada were found on this beach. 
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A RED TIDE OF TRICHODESMWM IN COASTAL WATERS OF 
WESTERN AUSTRALIA 

By G. G. SMITH, Department of Botany, University of Western Australia. 

During the Easter vacation of 1972 several people reported the occur¬ 
rence of a waterbloom or red tide of the planktonic alga, Trichodesmium 
erythraeum Ehrenberg in the sea on the south west coast of Western 
Australia. 

Samples of the alga were brought to my laboratory from Careening 
Bay at Garden Island, from six miles north of Rotlnest Island, and from 
Geographe Bay, 148 miles south of Fremantle. Another sighting of this 
alga was reported by an angler some 15 miles out to sea from Lancelin 
island, 84 miles north of Fremantle. The angler drove his power boat for 
some 10 miles through the red-brown bloom and noted several small fish 
floating dead in it. Another angler reported the bloom from 25 miles 
west of Fremantle and described it as “in vast swathes, looking like gravel 
roads in the sea.” At Careening Bay, Rottnest Island and Geographe Bay 
the bloom was extensive, dense and in some areas a pale green while in 
others a red-brown. At Careening Bay the prevailing wind blew the bloom 
ashore where it dried as a rusty film on the beach when the tide receded. 
It soon gave off an offensive odour under the high temperatures which 
prevailed over Easter. 

Three other collections of this species are in the Herbarium of the 
Botany Department. In August, 1964, Trichodesmium was collected from 
Salmon Bay, Rottnest Island, where it lay thickly over drift seaweed. In 
March, 1964, it was collected from a thick drift on the beach at Cottesloe. 
In August, 1966, an officer for Merz and McLellan and Partners, Consult¬ 
ant Engineers, collected it from the sea at Dampier, north-western Aus¬ 
tralia, where it was feared the malodorous alga would affect the potability 
of water being distilled from seawater to supplement the Dampier town 
water supply. The first record of this alga on our coast, so far as I am 
aware, was some time during the Second World War when the Department 
of the Navy brought a specimen to the Botany Department for identifica¬ 
tion. The Navy was checking flotsam which might indicate a maritime 
disaster and particularly any manifestation of enemy action along our 
coast. 

Trichodesmium is a genus of filamentous blue-green algae (Cyano- 
phyta) with a single freshwater species and five marine planktonic species 
inhabiting the warmer seas. T. erythraeum has been recorded from the 
Philippines, East Indian Archipelago, along the east coast of South Amer¬ 
ica, the Red Sea, Arabian Sea and in the northern Indian Ocean (Ballan- 
tine and Abbott, 1957; Desikachary, 1959; De Toni, 1846). The genus is 
distinguished by the planktonic and colonial habit of its filaments which 
are fascicled to form spindle-shaped rafts (Fig. I). It propagates by fila¬ 
ments breaking loose from the colonies and growing to form new fascicles. 

The colour variation commonly shown by many species of Cyanophyta 
is the result of environmental conditions causing changes in the propor¬ 
tions of their component pigments, which include chlorophyll a, B-carotene, 
several xanthophylls and two phycobilins (c-phycocyanin—a blue-green 
pigment, and c-phycoerythrin—a red pigment). As already mentioned, 
Trichodesmium erythraeum has colour forms of pale blue-green, brown 
or rouge-red. When red-brown forms are killed in formalin-seawater, the 
water-soluble phycobilins escape from the cells to colour the preservative 
a bright pink or dark red. 

The term ‘waterbloom’ refers to population explosions of algae or 
protozoa brought about by optimum environmental conditions. In the sea, 
waterblooms of several species of planktonic algae are commonly known 
as ‘red tides’ or ‘red water’, although the colour of the blooms may vary 
from red to brown, green, yellow or merely cloudy. 
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The causes of red tides are not yet fully understood. It is known that 
high concentrations of nutrients, particularly nitrate and phosphate, must 
be available, temperatures must be suitable and there must be sufficient 
populations of the phytoplankton to take advantage of these conditions 
while they last. These requirements can arise in a number of ways. In 
the open seas the upwelling of deep nutrient-rich water will often favour 
the waterbloom condition, while nearer the coast the seasonal outflow of 
river water rich in nutrients can initiate blooms. 




0.89 mm 



Fig. 1 — Trichodesmium erythraeum Ehrenb. Upper; Microphotograph of 
bloom, x 34; lower: a colony and a single filament. 
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Some blooms may be quite harmless, while others lead to mass mor¬ 
tality of fish and other marine animals by releasing toxins or by their 
secondary effects such as causing oxygen deficiency in the water, libera¬ 
tion of hydrogen sulphide as a result of cell decomposition or by favour¬ 
ing bacterial pollutions of the dying and decaying waterbloom (Ballantine 
and Abbott, 1957). Blooms of Trichodesmium species are of variable 
toxicity and only occasionally cause mortality of fish, due mostly it seems 
to choking up of their gills rather than to toxins produced by the alga 
(Desikachary, 1959). Rarely is T. erythraeum a pollutant of our beaches. 

Several other planktonic algae of the high seas are responsible for 
red tides and mass mortality of marine fauna. The principal species and 
the areas in which they have caused massive blooms are briefly reviewed 
by Ballantine and Abbott (1957). The most toxic species is the notorious 
dinoflagellate, Gymnodinium brevis which blooms seasonally in the Gulf 
of Mexico where it has been known to kill fish and other fauna on a 
vast scale (Tiffany, 1958:163). Thjs alga releases a toxin which fatally 
paralyses the nervous system of fish, although oxygen depletion of the 
water by the alga is also considered to contribute to the mortalities. 

Trichodesmium erythraeum is of historical interest too. I he periodic 
reddening of the water which has given the Red Sea its name is generally 
attributed to this alga. There is some well documented evidence for this 
claim (Hassal, 1845) but other planktonic algae such as Peridinium may 
also contribute to the coloration. 

Moldenke and Moldenke (1952) in their erudite work, Plants of the 
Bible . think the several references in the Bible to vvaters of the sea and 
the rivers becoming blood might well be connected in some way with red 
tides of Trichodesmium observed in ancient times. 

EXODUS, 7:17-19 ... I will smite with the rod that is in mine 
hand upon the waters which are in the river, and they shall be turned 
to blood. And the fish that is in the river shall die, and the river 
shall stink; and the Egyptians shall loathe to drink of the water of 
the river . . . and upon all their pools of water, that they become 
blood. 

REVELATION, 8:8 . . . and the third part of the sea became blood. 
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TAMENESS IN BIRDS 
By ERIC H. SEDGWICK, Harvey. 

In his “Notes on the Problem of Geographical Differences in Tame¬ 
ness in Birds”, / bis, vol. 89, October 1947, J. S. Huxley gives some 
illustrative examples of geographical differences of tameness in bird$ f 
discusses the implications, and concludes with some suggestions for in¬ 
vestigating experimentally hypothetical factors. Such variations have been 
noted in Australia (vide Birds of Western Australia, Servcnty and Whit- 
tell). The observations which follow are unlikely to throw further light 
on the biological significance of variation, but may be of some intrinsic 
interest. 

Porphyrio porphyrio . Swamphen. 

On the Atherton Tableland, Queensland, birds of this species fre¬ 
quented swamps near my home. They were easily approached and could 
be observed without difficulty. These birds must have been almost com¬ 
pletely unmolested. 

Many years later (1943) I found the species fairly common along 
the Grange, a stream that runs through the town of Hamilton, Victoria. 
I was forcibly impressed by the ease with which these birds could b c 
observed by comparison with the Western Australian race, P.p. bellus. 
On one occasion I watched several birds feeding while, at no great dist¬ 
ance, a Defence Corps party, in full view, carried out a bridge building 
exercise involving much noise and brisk movement. These birds were 
probably accustomed to disturbance and no doubt enjoyed protection from 
molestation. 

In Tasmania, I found the species reasonably confiding and easily 
located in suitable habitat. 

Birds of the New Zealand race, P.p. melanotus , are readily observed 
and may be seen frequently in certain areas: e.g. between New Plymouth 
and Palmerston North. In their habits they are comparable with the east 
Australian birds. 

By way of contrast I have found birds of the Western Australian 
race, P.p. bellus , quite timid and hard to observe. Acting upon a sugges¬ 
tion from the late Major H. M. Whittcll, I once attempted some field 
observations on the leg coloration of this race but succeeded in obtaining 
satisfactory views of six birds only. Later, when endeavouring to deter¬ 
mine the extent to which these birds use the foot to raise food to their 
bills, I encountered similar difficulty. In 1942, I found the birds com¬ 
paratively frequent along the ‘unimproved’ section of the shore of Mon¬ 
ger’s Lake, Perth, an urban situation. 

Familiarity with man had done nothing to modify the normal tim¬ 
idity of the birds at Monger's Lake. However, there has been a strange 
contrast in their behaviour at Shenton Park Lake in Subiaco. Before the 
improvement' when there were abundant marginal and island rush beds, 
Swamphens were typically shy, but since most of the rush beds were 
cleared by the Subiaco Municipal Council the Swamphens have taken to 
foraging over the surrounding lawns with a remarkable tolerance of 
human beings. 

Generally, however, as stated in Birds of Western Australia , Serventy 
and Whittell, “These shy, secretive birds usually allow the observer only 
a fleeting glimpse . . . they have none of the tameness which character¬ 
ises the species in the eastern States.” 

Colluricincla rufiventris and C. harmonica. Shrike-Thrush. 

In Victoria and New South Wales the Grey Shrike-Thrush is con¬ 
spicuous about farms and town gardens and is well-known even to folk 
with no special interest in bird life. At Wonga Park, Victoria, Shrike- 
Thrushes frequently came about our house and at least one bird in a 
very short time learned to enter our kitchen to secure food scraps left 
near the doorway for their encouragement. 
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The Western Shrike-Thrush, though a very similar species in most 
respects, appears to be much less adaptable and I have always found 
the birds in the bush. 

A report from Gooseberry Hill records Shrike-Thrushes as frequent 
in the big timber adjacent to a weekend cottage, but they are aloof and 
never familiar and never use the cottage as their congenor undoubtedly 
would in the East. 

The Birds of Western Australia, Serventy and Whittcll, (p. 363, 4th 
edition), summarises the facts. 

ABUNDANCE AND TAMENESS 

It is possible that a similar, though less well-defined, case could be 
made for the Spinebills, Acanthorhynchus tenuirostris and its western 
representative, A. superciliosus, and also for the Eastern Whipbird, 
Psophodes olivaceus, and the Western Whipbird, P. nigrogularis. 

That in each of the foregoing examples the western birds are less 
confiding is probably coincidental. I am led to speculate, however, upon 
the possibility of a correlation between frequency and tameness. Huxley 
quotes as an example of variation the Moorhens, Gallinula chloropus, of 
Switzerland which are more timid than those of Britain, and also mentions 
that in Switzerland, the birds are relatively scarce. I should say that, as 
compared with Western Australia, Swamphens are more frequent in eastern 
Australia and Tasmania and a good deal more frequent in North Island, 
New Zealand. The frequency is not so great however, as to force the 
birds into propinquity with man. I think, too, that the Grey Thrush popu¬ 
lation is generally denser and more widely distributed than that of the 
Western Shrike-Thrush. These, however, are rather subjective estimates. 
I base my hypothesis rather upon my observations of the Common 
Bronzewing, Phaps chalcoptera, in Western Australia. It is generally 
recognised that this species has greatly increased in frequency since the 
middle nineteen-thirties. In 1951-53 I found the species quite common at 
Wooroloo. Though, probably, the birds were occasionally shot as game, 
they remained almost confiding, coming right to the verandah of our 
house and feeding in the garden. Birds fed in the school ground and there, 
one morning, I saw two Bronzewings calmly feeding within twenty yards 
of a group of children who were playing energetically. I would suggest 
that such confiding behaviour was virtually unknown in the period pre¬ 
ceding the present cycle of abundance. 

A few other species which appear to be tamer where plentiful than 
where scarce, have been brought to my notice. With their increase in 
abundance in the Perth area during recent years Twenty-eight Parrots, 
Barnardius zonarius, have become a familiar sight even in busy streets 
and about buildings in such suburbs as Nedlands. 

White-tailed Black Cockatoos, Calyptorhynchus baudinii, fly over the 
city blocks and feed on pine cones in Government House grounds. 

Magpies in the South-West, where their population is dense are by 
no means wary, but on the periphery of their range, where they are few 
and far between, they are difficult to approach. 

Singing Honeycaters are tame in the Perth area where they are 
extremely plentiful in suburban gardens but when in the arid interior with 
the third Harold Hall Expedition in 1965, Dr. Serventy found them 
difficult to approach closely. 


DOMESTIC CATS AND DOGS—A DANGER TO THE 
AUSTRALIAN FAUNA 
By M. ARCHER, Western Australian Museum 

It is a sad but well-known fact (Rolls, 1969) that introduced animals 
in Australia have caused extensive damage to ecological diversity and 
habitats. Most of this awareness has focused on the damage caused by 
eutherian herbivores such as rabbits, water buffalo and sheep. These 
animals are responsible for habitat destruction (e.g. Stocker, 1971) and 
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compete with native herbivores for food. Less attention has been given 
to the effects of the introduced eutherian carnivores. Marshall (1966) 
suggested that the “astonishing prevalence” of feral cats was the probable 
reason for the few small mammals sighted during a trip into north-west 
Australia in 1965. Other authors have mentioned the havoc created by 
the introduction of the cat (Ride, 1970). But there is an additional aspect 
to the problem of introduced eutherian carnivores which has escaped 
notice, perhaps because we are too close to the problem. 

Natural predator-prey cycles arc maintained by the fact that when 
prey becomes scarce the predator's numbers arc reduced. The basic factors 
that theoretically control the numbers of a prey species at any one time 
include the availability of food, shelter and other essentials; the reproduc¬ 
tive rate of the prey; and the amount of predation by carnivores. The 
population size of prey species may cycle in response to seasonal avail¬ 
ability of food or achieve a homeostatic balance determined by the re¬ 
sources available and the amount of predation. This means that under 
natural conditions, a predator’s population size is determined directly 
by the size of the prey's population and indirectly by the amount of food, 
shelter and other essentials available to the prey species. Take for example 
a feral population of eutherian cats. During a good season small verte¬ 
brates and birds would be abundant and the cat population size would 
not be controlled by a lack of food. Accordingly more of its young survive 
to eat more prey. As the good season ends, the prey species decline in 
availability and if the cats numbers are too high, some will die of star¬ 
vation. An equilibrium will be reached so that there are only as many 
cats during the poor season as can be maintained by the available prey. 
This means that from the prey's point of view, cat predation does not 
intensify in the poor seasons and there is no real danger that the prey’s 
numbers will fall low enough to risk extinction. This balance will persist 
until the next good season. This is theoretically how a natural predator- 
prey cycle works. 

Man, and his domesticated carnivores, violate this system. Domestic 
dogs and cats forage near and far from home, obeying instincts to kill, 
without in fact depending for an existence on the animals they kill. They 
return home for a meal which may be minced whale from a tin. They 
are not dependent on the immediate bush environment in which they 
move. Consequently they are not controlled by its limitations. If a prey 
species’ population size is low during a poor season, it may not be able 
to sustain the artificially high predation pressure brought about by too 
many well-fed domestic cats and dogs. That this does happen is testified 
by the following observation by Rolls (1969), referring to a domestic cat 
and feral mice: “At the beginning of one mouse plague she (the cat) 
snatched all of fourteen mice that ran from beneath a sheet of corrugated 
iron on bare ground. The mice followed each other down her throat head 
to tail. Then she walked off into the grass, vomited them all up, made 
sure they were dead, and came back to catch more.” Similarly, many small 
dasyurid (native marsupials) specimens brought into the Western Australian 
Museum arrive with information such as “brought in by cat” (Fig. 1.). 
These are often found as dead animals left uneaten in the kitchen or on 
the back porch. 

Certainly it is true that feral cats, foxes, dogs, stoats, etc., wreak 
considerable damage on the native fauna through competition with native 
carnivores and perhaps direct predation. But it is clear that domestic 
animals can be a danger. This is particularly important because domestic 
cats and dogs surround most woodlands and reserves. The danger they 
present should be considered when faunal reserves are created and main¬ 
tained near human habitation. For example, Kings Park in Perth is totally 
surrounded by urban and suburban development. At its widest point it is 
only about two miles long, barely a morning's walk for a cat. It is there¬ 
fore reasonable to suppose that over-predation by cats could have been 
at least in part responsible for the absence of virtually all small native 
mammals from this once “virgin” woodland. 
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Fig. 1.—The Kimberley Planigale, Planigale subtilissima, an adult indi¬ 
vidual caught by the Western Australian Museum team in the Ord River 
area in January, 1972. The first individual known to science since the 
species was described in 1913 was killed bv a domestic cat in 1949 at the 
Kimberley Research Station (Rudeforth, 1950). 


Perhaps it is impracticable to erect adequate fencing around reserves. 
Cats would be very difficult animals to fence out. In that case the pet 
owner should assume more responsibility in the situation by restricting the 
movement of the cat or dog. 

If it were possible to keep carnivorous pets entirely at home this 
would be a satisfactory way of dealing with the problem. Another satis¬ 
factory way of dealing with the problem might be to make pets of non- 
carnivorous indigenous animals such as kangaroos or possums instead of 
carnivorous cats and dogs. On the other hand, if nothing at all is done to 
control the activities of domestic cats and dogs, the pet owner must be 
prepared to assume part of the responsibility for severe and perhaps irre¬ 
vocable damage which is now being done to Australia’s native fauna. 
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NEW RECORD OF MUELLER’S SNAKE, 
RH/NOPLOCEPHALUS BICOLOR 
By P. CHRISTENSEN, Manjimup 

Two live specimens of this rarely collected snake were recently col¬ 
lected from near Pemberton. The area from which they were obtained 
is approximately 9 to 10 miles NW of Pemberton along the Vasse highway 
and about 4 miles to the west of the highway. 

The topography is hilly and the soil is a white quartz sand. The 
vegetation consists of small scattered Jarrah, Eucalyptus marginata, trees to 
20ft., Banksia ilicifolia, Pultenaea reticulata and Agonis parviceps on the 
hilltops. On the flats between the hills there are blackboys, Xanthorrhoea 
preissii, Agonis parviceps and various monocotyledons. The flat areas are 
very wet or under water during the winter months. 

The two specimens were captured at points approximately one mile 
apart. One was found underneath a dead Blackboy stump on the side of 
a bulldozed track on 6 January 1972, the other in an old stick ants nest, 
also on the edge of a bulldozed track on the following day. Although the 
weather was warm when the snakes were located they moved comparatively 
sluggishly when trying to escape capture. They were in no way aggressive 
and it was not difficult to capture them. 

DESCRIPTION 

The first specimen, measuring 15 inches in length and weighing 26.1 
gm. was sent to Dr. G. M. Storr the Curator of Reptiles at the W.A. 
Museum. The second specimen measuring 17.25 inches in length and 
weighing 32.0 gm. was kept alive for observation. The following is a des¬ 
cription of this specimen. Body scales in 15 rows, ventrals 155, and the 
anal and 33 sub-caudals are undivided. 

The coloration is most distinctive both specimens being exactly similar. 
Dark brown above with an indistinct light brown dorsal stripe ex¬ 
tending backwards from the head and fading past the nape. The head is 
very dark brown. The underside is flesh coloured to whitish and the 
bottom two rows of scales along the sides are orange tending to become 
lighter and more yellowish towards the head and neck. The topmost of 
these two rows has the scales tipped with brown. The snout is square, the 
eyes round, black, and slightly protruding. The tongue is brown. 

HABITS 

Unfortunately this snake died after 3 weeks in captivity. However 
some notes on its habits are worth recording. 

There seems little doubt that this species is largely if not entirely noc¬ 
turnal. When first put into its cage it lay coiled around some small stones 
until the cage was moved so as to expose it to direct sunlight, whereupon 
it burrowed beneath the sand remaining there until dusk. After dark it 
became active and spent the night in ceaseless exploration of its cage. It 
killed and ate two Lesueur’s Skinks during the night and was still moving 
around at 7 a.m., but retired to hide under a piece of sacking when this 
was placed in the cage. Here it remained for the rest of the day emerging 
again to recommence the ceaseless exploration of its cage at dusk. Again 
it retired under the sacking at approximately 7 a.m. when the sun had 
begun to heat its cage. 

It apparently did not like high temperatures as it came out later in 
the evening and was less active when the cage was placed inside next to the 
wood stove at night. 

The two skinks were vomited up on the following night and this was 
subsequently repeated when another skink was introduced into its cage. 
The heads of the skinks appeared to have been chewed. 
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DISTRIBUTION 


This snake is one of the least collected species in Australia. Glauert 
(1967) states that the species is “probably confined to the lower South¬ 
west. The specimen in the W.A. Museum came from Wagin; there is one 
in the Museum of Comparative Zoology at Harvard from Augusta; those 
in the National Museum, Melbourne, and the British Museum (Natural 
History) are merely labelled ‘West Australia’ and probably came from 
the vicinity of King George Sound.” Dr. Storr informs me that since Mr. 
Glauert wrote his handbook six specimens have been added to their 
collection. They came from the following localities: Esperancc, Bluff River 
(10 miles east of Chcyne Beach), Albany, Nornalup (5 miles NNW), 
Augusta (Mammoth cave) and Yelverton. 

The species therefore has a fairly wide range and with the single 
exception of the specimen from Wagin the distribution appears to be 
coastal or sub-coastal. Considering the type of habitat in which the above 
two specimens were captured and the distribution of the other collections, 
it seems to me that the species may prefer sclerophyllous heath areas— 
areas with sandy soils which become largely saturated or even flooded 
during winter. The snakes could overwinter in ants nests on the elevated 
areas. 
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APERIODIC STARTING RAINS IN TROPICAL WESTERN 

AUSTRALIA 

By J. GENTILLI, University of Western Australia, Nedlands. 

In general, the awakening of nature in a warm dry environment is 
determined by an increased supply of moisture. If this increase is ade¬ 
quate, the soil is moistened, seeds germinate, birds begin courting and 
nesting activities, animals that had burrowed to survive the unfavourable 
conditions become active again and emerge from the ground. The exact 
amount of rain needed to trigger off these various activities varies in each 
case. There may also be false starts, some of which have tragic results. 
It is undoubted, however, that occasionally the falls of rain are so great 
that every suitable form of life is activated again, and is enabled to 
continue activities successfully. 

In the Kimberley region the normal time for such awakening of nature 
is the summer, but the first adequate rains may arrive any time between 
October and January. In the North Kimberley a monthly total of 25 mm 
(1 inch) or more comes some 10 per cent of the years in October, more 
than 70 per cent of the years in November and otherwise in December. 
In the East Kimberley the onset is slightly later, coming nearly 20 per 
cent of the years in October, nearly 40 per cent of the years in November, 
nearly 30 per cent of the years in December, occasionally in January. In 
the West Kimberley this monthly total has never been reached in October, 
some 10 per cent of the time in November, over 50 per cent of the time 
in December, over 30 per cent of the time in January. These are district 
average figures, and while correct for the whole area, may not apply to 
exceptional localities. 

The last month to receive at least 25 mm (1 inch) in the North 
Kimberley is some 40 per cent of the time March, over 20 per cent of the 


time April, over 20 per cent of the time May, over 10 per cent of the 
time June, and nearly 10 per cent of the time July. August is the first 
month to be practically dry every year. 

In the East Kimberley every month has been nearly dry at least once. 
February has been the last month to get at least 25 mm in over 30 per 
cent of the years, March in over 40 per cent, April in some 10 per cent. 
May also in some 10 per cent. Heavy rains have occasionally fallen in 
later months. 

In the West Kimberley the tapering off is even more gradual. Febru¬ 
ary has been the last month with at least 25 mm in some 20 per cent 
of the years, March in nearly 60 per cent; April received over 25 mm in 
more than 20 per cent of the years, and was followed by an occasionally 
wetter May. Very exceptionally even June or July could get heavy rains. 
The first month with a near certainty of drought is August, and September 
is drier still. 

The Bureau of Meteorology has ranked the monthly rainfall amounts 
received each month, by the West Kimberley district, from 1913 to 1969. 
Every tenth monthly total is given below, in mm: 


TABLE 1.—PER CENT RANKING OF MONTHLY RAINFALLS, WEST 

KIMBERLEY (mm). 


Month 

Driest 

10th 

20th 

30th 

40th 

Mid¬ 

value 

60th 

70th 

80th 

90th 

Wettest 

April 

0 

0 

0 

2 

6 

8 

14 

20 

34 

70 

238 

May 

0 

0 

0 

0 

1 

3 

19 

35 

57 

81 

113 

June 

0 

0 

0 

0 

2 

4 

11 

18 

27 

52 

103 


From this it appears that on more than half the years May is drier 
than April or June. However, a rainy May is likely to be wetter, and 
may easily get more than twice the June rainfall, and once and a half 
the April rainfall. In nearly 40 per cent of the years, May may receive 
over 25 mm, quite a significant amount. 

Proceeding further south, one finds that April rains diminish, and 
May rains increase. June rains remain lower than May rains as far south 
as the Fortescue district. In the Gascoyne districts they become signifi¬ 
cantly higher. Further south, the “Mediterranean” pattern begins to 
appear, with a dry summer followed by an increasingly wet autumn and a 
wetter early winter. 

A tabulation of every tenth value of the ranked May rainfall for 
each district, in mm, is as follows: 

TABLE 2.—PER CENT RANKING OF MAY RAINFALLS BY DISTRICT (mm). 

Mid- 


District 

Driest 

10th 

20th 

30th 

40th 

value 

60th 

70th 

80th 

90th 

Wettest 

N. Kimberley 

0 

0 

0 

0 

1 

4 

10 

26 

41 

81 

292 

E. Kimberley 

0 

0 

0 

0 

0 

1 

4 

11 

21 

34 

73 

W. Kimberley 

0 

0 

0 

0 

1 

3 

19 

35 

57 

81 

113 

De Grey 

0 

0 

1 

2 

5 

11 

20 

33 

48 

83 

128 

Fortescue 

0 

2 

4 

6 

12 

21 

35 

47 

71 

92 

115 

W. Gascoyne 

0 

1 

8 

12 

17 

24 

34 

40 

57 

90 

144 

E. Gascoyne 

0 

0 

3 

5 

7 

14 

16 

24 

38 

53 

128 

North East 

0 

2 

3 

7 

10 

13 

21 

26 

35 

65 

145 

Murchison 

0 

2 

8 

12 

18 

20 

25 

35 

45 

60 

141 

N. Coastal 

1 

10 

23 

35 

43 

51 

58 

70 

81 

93 

177 

Central North 

1 

7 

18 

29 

40 

50 

58 

64 

72 

82 

119 

South East 

1 

4 

10 

14 

21 

24 

25 

30 

37 

55 

137 

Eucla 

1 

8 

10 

13 

18 

21 

29 

34 

43 

51 

135 

Centr. Coastal 

22 

39 

53 

87 

112 

129 

132 

148 

170 

215 

244 

Centr. South 

7 

17 

29 

40 

49 

60 

65 

77 

84 

92 

120 

S. Coastal 

39 

65 

75 

96 

112 

125 

135 

148 

163 

197 

218 


The table shows that May is likely to receive good rains in a sig- 
nificant proportion of the years even in the driest districts. The evenness 
of the rainfall amounts in the highest ranges is quite unexpected, and the 
wettest months of May on record received surprisingly similar amounts 
of rain in any district from the West Kimberley to the Gascoynes to the 
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Eucla. The obvious exceptions are the south-western coastal districts, 
where the higher latitude brings a greater frequency of rain-bearing fronts, 
and the topography of the scarp induces more frequent showers. When 
May is relatively dry, the effects of latitude and topography are also 
very definite. 

A generalised map of the proportion of May rains to April and June 
rains based on district totals (Fig. 1) shows that May is wetter than both 
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April and June in nearly every year along a belt which may reach from 
the Eighty Mile Beach to the Nullarbor Plain. Away from this belt the 
frequency of wetter Mays decreases in favour of April towards the north' 
east, and in favour of June towards the south-west. 

The ecological implications of this pattern are significant. Even in 
the Kimberleys, where the normal wet season is the summer (with the 
variants mentioned above), there may be a wet spell in late autumn or 
early winter, sufficient to initiate a new bioactive cycle. The table below 
shows some of these wet spells at some representative stations, excluding 
tropical cyclones. 

TABLE 3.—MAY RAINFALL (mm). 


Station 

1941 

1942 

1947 

1950 

1953 

1954 

1955 

1958 

1959 1962 

1963 

1964 

1968 

Kalumburu 

— 

100 

— 

— 

— 

— 

84 

20 

109 

20 

4 

103 

92 

Wyndham 

9 

59 

— 

— 

— 

— 

77 

— 

24 

— 

— 

— 

98 

Derby 

72 

42 

— 

27 

10 

— 

61 

— 

41 

2 

129 

85 

99 

Broome 

77 

13 

— 

176 

10 

2 

117 

— 

35 

20 

50 

120 

95 

Halls Creek 

62 

22 

— 

1 

— 

— 

40 

— 

80 

21 

2 

41 

52 

La Grange 

73 

— 

— 

203 

— 

— 

100 

5 

46 

8 

95 

56 

119 

Port Hedland 

36 

53 

2 

127 

91 

20 

88 

8 

29 

10 

122 

23 

30 

Whim Creek 

12 

28 

1 

101 

33 

32 

99 

— 

10 

12 

51 

16 

17 

Roebourne 

27 

225 

14 

126 

61 

60 

123 

1 

7 

13 

81 

20 

9 

Marble Bar 

15 

41 

4 

124 

149 

42 

106 

— 

— 

3 

58 

45 

27 

Onslow 

65 

253 

107 

98 

105 

41 

78 

7 

20 

12 

96 

67 

15 

Nullagine 

20 

52 

3 

38 

157 

71 

112 

1 

— 

15 

36 

60 

12 

Carnarvon 

55 

77 

104 

27 

195 

10 

32 

99 

2 

64 

128 

1 

13 

Hamelin Pool 

19 

25 

127 

45 

100 

25 

48 

64 

10 

58 

97 

_ 

12 

Meekatharra 

20 

70 

45 

26 

31 

45 

15 

27 

— 

27 

64 

— 

29 

Murgoo 

13 

51 

56 

73 

31 

34 

11 

51 

2 

63 

86 

_ 

15 

Yalgoo 

45 

100 

50 

71 

48 

50 

21 

49 

2 

89 

86 

— 

16 

The smaller 

monthly totals have 

been 

included 

in 

order 

to 

show 

the 

broad outline of the 

area 

affected 

in each « 

case. 

For instance, 

in 

1959 and 


1968 wet Mays occurred mostly in the northern districts; in 1947 and 
1953 they mostly concerned the North-West. In 1942, 1950, 1955 and 
1963 distinct falls occurred in several areas, as happens when a similar 
weather situation recurs. 

These heavy falls are unpredictable, and may or may not occur in 
consecutive years. A comparison of earlier and later data shows that in 
earlier years they affected the long-term average south of the tropic, while 
in 1931-60 their influence became greater north of the tropic (Fig. 2). At 
Broome, May totals of 50 mm (2 inches) or more occurred once between 
1889 and 1900, three times in 1901-25, five times in 1926-50, and already 
five times in the shorter period 1951-69. At Marble Bar the frequency 
was none before 1901, six in 1901-25, two in 1926-50 (a tropical cyclone 
in 1949, and a non-cyclonic downpour in 1950), four in 1951-69. 

At Carnarvon, the frequency of these heavy May falls was 2 in 
1883-1900, rising to 8 in 1901-25, and 9 (including a tropical cyclone) 
in 1926-50. As at Marble Bar, there were 4 Mays with rains over 50 mm 
in 1951-69—but only in 1953 and 1963 were they the same at both 
localities. At Yalgoo, because of the distance from the coast, such heavy 
rains arc less frequent: 1 in 1897-1900, 5 in 1901-25, 4 in 1926-50, 2 in 
1951-69, a total of 12 in the 70 years in which Carnarvon had 22. Even 
if one included monthly totals between 25 and 50 mm, the relative 
difference between the two localities would change only slightly. There is 
also very little correlation between May and June rains: a very wet May 
may be followed by a very dry June (e.g. 1926, 1962) or vice-versa (e.g. 
1925, 1927 1959) or both months could be very wet (1942, 1963) or very 
dry (1935, 1940, 1944). In general, however, at this latitude June is more 
likely to receive more rain than May. 

These falls of rain are more than sufficient to alter the average for 
the month but infrequent enough and irregular enough to be unpredictable, 
and to have unpredictable effects. They may flood vast tracts of country, 
activate whole environments, be life-giving to some species and deadly 
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through a false start to others. They are linked with marked inflexions 
of the jet stream and, further south, with active weather fronts at the 
surface. Their cloud systems, as shown by satellite photographs, are 
enormous and turbulent, suggesting great atmospheric instability; this last 
aspect appears to be confirmed by the early afternoon downpours. But 
the exact mechanism remains unknown. 



Fig. 2. — Long-term changes in the location of the belt of heavy May rains 
over the periods before and after 1930. Notice the main core in the North- 
West. Giles, a key station, has only been functioning in recent years and 
its results may only be referred to this period. 
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SOME ABORIGINAL FOOD PLANTS OF THE ASHBURTON 
DISTRICT, WESTERN AUSTRALIA 
By MARJORIE P. SCOTT, Pingandie Station, via Meekatharra, W.A. 

The Aboriginal food plants discussed below occur in the Upper Ash¬ 
burton, Gascoyne and Murchison districts of Western Australia. Where 
available, the name first used is that from the Upper Ashburton. Names 
originating in the Upper Murchison-Upper Gascoyne districts arc also given 
where available, as some of these arc now widely used throughout the 
region. 

1 have personally eaten all of the plants listed and have found them to 
be palatable. Much of the information about their preparation was learnt 
from my parents, George and Ethel Scott. 

Dry seeds, which require grinding, arc no longer generally eaten in 
the Upper Ashburton district, whereas the other more succulent green 
plants are still partaken. 

No. 1 Acacia pyrifolia D.C. 

Kuntunu (Ashburton name) 

Kantji (Murchison-Gascoyne name) 

I he dry seed vvas ground up on a large stone dish with parallel 
grooves and eaten without cooking. Nowadays, the seeds are eaten green, 
much as uncooked peas may be eaten by whites. This plant is abundant 
on Pingandie, Mt Vernon and Mininer stations and on most of the lime¬ 
stone-sandstone country in the district. 

No. 2 Acacia sp. 

Milhan (Ashburton name) 

Wantan (Murchison-Gascoyne name) 

The dry seed was coarsely ground and eaten without cooking. The 
tree is abundant where the Wintamara or Mulga occurs. 

No. 3 Acacia victoriae Benth. 

Tjampali (Ashburton name) 

Kasha (Murchison-Gascoyne name) 

The seed was usually eaten green. This bush resembles the Kuntunu or 
Kantji bush. 

No. 4 Acacia tetragonophylla F. Muell. 

Tjilkaru (Ashburton name) 

Kurara (Murchison-Gascoyne name) 

The seeds were either chewed or pounded, ground and eaten without 
cooking. They have a pleasant, nutty flavour. 

No. 5 Acacia beauverdiana Ewart and Sharman 

Pukati (Ashburton name) 

The dry seeds were ground to flour and either cooked as cakes or 
eaten raw. In addition, the small top branches are burnt to produce a 
white ash which is mixed with about equal parts of tobacco, moistened 
with saliva and chewed. 

No. 6 Acacia aneura F. Muell. 

Wintamara (Ashburton name) 

The dry seeds were ground up and eaten without cooking. This plant 
is the Mulga tree. Winta is the general word for trees in the Ashburton 
language. 

No. 7 Dactyloctenium radulans (R. Br.) Beauv. 

Button Grass 

No Aboriginal names for this plant are known to me. It is believed 
that the small seeds were ground up for flour. It grows thickly along 
rivers after rain. 
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No. 8 Cucumis melo L., s.sp. agrestis (Naud.) Greb. 

Tjipata (Ashburton name) 

The Wild Rock Melon. The fruit are about half an inch long and 
are ready to eat when they fall from the vine. The rough outer skin is not 
eaten. 

No. 9 Cynanchum floribundum R.Br. 

Tjipa (Ashburton name) 

Dthumara (Murchison-Gascoyne name) 

The pod of this creeper is eaten whole, while green. It has a slightly 
sweet taste. 

No. 10 Leichardtia australis R.Br. 

Wira (Ashburton name) 

Kukula (Murchison-Gascoyne name) 

When green, the fruit can be eaten raw or cooked. As the fruit 
ages, part of the inside becomes fibrous, though the centre remains fleshy. 
At this stage, the centre and the outer part are edible. The flowers are 
full of nectar and are also eaten. The Wira creeper produces foliage after 
rain. 

No. 11 Canthium latifolium F. Muell. 

Kulkal (Murchison-Gascoyne name) 

The Wild Currant. The small fruits are eaten when they turn black. 
The Ashburton name is not known to me. 

No. 12 Ipomoea costata (F. Muell.) Benth. 

Intal (Ashburton name) 

The tuber, which resembles a sweet potato, is baked in hot ashes 
and sand. It is quite tasty, but tends to induce feelings of listlessness, 
depression or weariness. It is regarded as a “slimming food”. It resembles 
the following plant (No. 13) but the tuber of this plant (No. 12) has a 
fibrous centre. It occurs from about the Ashburton River northward. 

No. 13 Ipomoea flongiflora R.Br. 

Intal (Ashburton name) 

Kulyu (Murchison-Gascoyne name) 

The tuber, which resembles and tastes like a sweet potato, is baked 
in hot ashes and sand. When young, the tuber is whitish and is some¬ 
times eaten uncooked. As it matures, it turns pink and brown. The 
inside is layered like a beetroot and is more succulent than the preceding 
plant (No. 12). 

Kangaroo meat was preserved by baking and sun drying and then 
stored in a cave or sheltered place. When required for food, the dried 
meat was pounded up with succulent Intal and eaten together. 

The plant is very similar to the preceding. No. 12, and is known by 
the same name in the Upper Ashburton district, where both occur. How¬ 
ever, this plant ranges from the Ashburton southward, being common in 
the Gascoyne and Murchison districts. 

No. 14 Cyperus bnlbosus Vahl. 

Ngalku (Murchison-Gascoyne name) 

The Wild Onion. The Ashburton name is not known to me. This small 
bulb tastes like an onion. It has a tough husk which has to be removed 
before eating. In the Ashburton, the bulbs were placed on flat ground and 
spinifex was burnt over them so that the heat cracked the husks. In the 
Murchison-Gascoyne, the husks were cracked by being put into hot sand 
and then removed by rubbing the bulbs on a kangaroo skin. 

The plant grows plentifully along creeks, appearing after rain and 
floods. 
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No. 15 Calandrinia sp. 

Tjanga (Murchison-Gascoyne name) 

The Parakeelya plant. This succulent resembles the cultivated Portu- 
lacca, but has much thicker stems and foliage. Flowers are yellow, white 
or pink and the plant spreads over an area of about 2\ feet in diameter. 
The plant is picked whole, baked in hot sand for a few minutes and eaten. 
When raw, it has a slightly bitter taste which disappears with cooking. 
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FROM FIELD AND STUDY 

New Locality Record for the Western Shrike-Tit, Falcunculus fron- 
tatus .—A male bird was observed foraging amongst the foliage and branches 
of Karri trees approximately 7 miles south of Shannon. The area is typical 
Karri forest but it has been opened up by logging operations and large 
tracts of young regeneration are present. 

Previously this bird has not been recorded from the heavily forested 
areas and only occasionally from the fringes, viz. along the Blackwood 
River at Boyup Brook, Karridale in 1961 and at Irwin’s Inlet in 1912-13. 
(Serventy and Whittell, Birds of Western Australia , 1967). 

—P. CHRISTENSEN, Manjimup. 

Crested Penguin near Augusta. —On January 6th, 1972, my son, 
Michael, found a Crested Penguin, Eudyptes chrysocome , on the beach, 
in Flinders Bay (34° 20’ S, 115" 12’ E), about 3 km east of the mouth of 
the Blackwood River. 

It was a young bird in the process of moulting, making it difficult 
to separate from the similar species E. pachyrhynchus and E. sclateri , i.e. 
it could not be determined if the crest did or did not meet above the eyes. 

However the large subterminal black patch under the flipper, as 
described in Birds of Western Australia , 4th edition, p.72, was quite 
apparent. 

The bird was taken home overnight for identification and when re¬ 
turned to the beach next day, entered the sea for a drink before seeking 
partial shelter on the beach. 

—M. C. ELLIS, Manning. 

An Occurrence of a Yellowfin Tuna, Thunnus albacares, in the Swan 
River. —At 3 p.m., April 8, 1972, Mr R. Miller of Esperance observed a 
large fish swimming slowly in shallow water near the jetty at Matilda 
Bay, some 10 miles up river. Mr Miller jumped into the water and after 
quite a struggle managed to haul it on to the bank where it was killed. The 
fish was taken to the house of Mr C. Weir of Mt. Lawley where it was 
filleted. I examined the head and complete skeleton of the fish and identi¬ 
fied it as a Yellowfin Tuna measuring 127 cm from tip of snout to fork 
of tail. Salinity determinations were made by Mr J. Kowarsky, Zoology 
Department. University of Western Australia, at Mosman Park and Point 
Heathcote, Swan River between 8.15 and 8.45 a.m. April 10, 1972; these 
were 34.5°/oo and 34.2°/oo respectively; bottom temperatures were 
20.2°C and 19.8°C. This is the first record of a tuna entering the Swan 
River. 

—R. J. McKAY, Western Australian Museum. 
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PLACE NAMES OF THE NORTH-WEST 
By C. G. von BRANDENSTEINj* 

INTRODUCTION 

In the area of the North-West Division, bounde 





lian Ocean - 
STB rty 


River in the north and the Gascoyne River in the south, th 
in the west and the Great Northern Highway in the east, 

Aboriginal languages or dialects were once spoken. Half a dozen of them 
still survive, but only one or two can be considered to be ‘gaining’. The 
latter have become a sort of lingua franca—besides English—amongst the 
rapidly growing native population. The rest arc likely to die out soon. 

Untouched, however, by this development the great heritage of thous¬ 
ands of Aboriginal place names, still remembered by the present day in¬ 
habitants of the area, will remain to be a challenge, if not to our own 
creativity or desire for deeper knowledge, then at least to our curiosity. 
There is probably no better way to illustrate the principles underlying the 
name-giving by Aborigines in the area and possibly elsewhere than to 
quote in full one of the typical enumerations of the names of waterholes 
belonging to north-western rivers. I will call the enumeration here a 
'canon'. This mediaeval clerical term seems to apply well because of the 
same purpose of authorizing an enumeration for ritual use and the same 
means of systematizing it by fixed sequence, numerical subdivision and 
repetition of an initial phrase. 

From our point of view such a canonical list should offer a sound 
potential for statistical evaluation, as it combines an identical tribal area, 
language and geographical position with a reasonable number of samples. 

From the Aboriginal point of view it was useful to know by heart all 
pools in one’s own country for judging distance and planning hunting and 
war expeditions. The canon was specially called for when a talu (tah-loo) 
or increase rite for the Barramundi (the commonly occurring fish in 
all these rivers, but not identical with the Barramundi of northern 
Australia) made the magical naming of the waterholes necessary. The 
performer had to be a man who ‘owned’, i.e. belonged to the same 
class as, the Barramundi. 

It may suffice here to say that basically two, but mostly four, such 
classes or sections existed as pairs of opposed physiognomical and ele¬ 
mentary characteristics, corresponding to a similar system in Old Europe 
known as the ‘four elements’ or ‘four humours’. In the Pilbara these sec¬ 
tions are termed ‘faces’ or ‘eyes’. They express the contrast of cold : warm 
and active : passive. The four sections result from the superimposition of 
these principles and arc named Pannaga=cold and active (in Europe 
‘earth’); Purungu=cold and passive (in Europe ‘water’); Karimarra=warm 
and active (in Europe ‘fire’); and Paltjarri=warm and passive (in Europe 
‘air’). Everything under the sun (—Karimarra) was classified by the 
Aborigines according to these opposed principles and accommodated to 
one of the four quarters of this universal division. 


•Research Fellow of the Australian Institute of Aboriginal Studies, Canberra; Faculty 
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to 1971 in Western Australia under the auspices and with the support of the A.I.A.S. 
Arrangement and wording of the present article have benefited greatly from the advice 
and active help given by Dr. Susan Kaldor, Dept, of Anthropology, University of W.A. 
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It is not alone the economical and ritual importance of water in 
the semi-arid North-West which induced the Aborigines to centre their 
name-giving around the waterholes. To store the names in the mind to 
keep them alive and to pass their knowledge on to the younger generation 
as ‘mangun’ (ma-ngoon) or the ‘law’ served an additional purpose: 

The first Australians shared with prehistoric Europeans the belief 
in the rebirth of the soul in the disguise of other living beings or natural 
phenomena belonging to their own ‘quarter’. This belief explains the im¬ 
portant role of the waterholes in the spiritual life of Aborigines. Pools 
are regarded by early man as the abode of the ‘spirit children’. When the 
parents-to-be dream of them or recognize them by an unusual behaviour 
they will soon enter the womb of the mother in different shapes, comple¬ 
menting an otherwise soul-less physical conception. Personal and family 
names can thus originate from the pools. By knowing the name of and 
identifying oneself with the genius loci who must be of one’s own section, 
man obeys the order of and becomes one with the universe. 

The Aborigines’ system of classifying phenomena is matched by their 
creation stories which underlie all place name-giving. Naming took place 
at the time of the genesis, ‘when the earth was soft’ (to use the Aboriginal 
standard phrase in the North-West), when ancestral heroes or the big 
water-snakes passed through the land to create its features and its people, 
many of them being turned into the animals that we now find there. We 
should keep in mind that in Aboriginal evolutional thinking man was there 
before the animals. A contrast, however, existed, not unlike the one show¬ 
ing in Greek mythology, between the gods (Minkala) or heroes, repre¬ 
senting the human side in the struggle against an adverse nature, and the 
prominent destructive forces of nature, expressed c.g. by the stone giants 
(Nyingkarana) or the Centaurs (Thangara). As in ancient Europe and 
Asia their shapes and actions were recognized as constellations in the starry 
sky. Features of the local landscape were then identified with the heav¬ 
enly happenings. 

In this way the Aboriginal name-giving, in the North-West as else¬ 
where, is influenced mainly by the creation myths, to a lesser degree by 
‘historical’ events. May it finally be said that it is near impossible to give a 
full picture of the world of Aboriginal names. We have to be content 
with a few samples and the clarification of some of the principles at work 
in the name-giving. But it will help us to realize the immense wealth of 
thoughts, feeling and imagination coming gradually to light from the 
multitude of Aboriginal place names in Australia. 

I. SHERLOCK RIVER WATERHOLES 

The Sherlock River canon contains 80 names of waterholes, arranged 
in two groups of 40. The enumeration begins at the mouth of the river 
which flows (only when in flood) in a north-westerly direction about 35 
miles cast of Roebourne in Ngarluma tribal territory, and ends at the 
southern boundary of the Ngarluma. The upper course of the river belongs 
to Jindjiparndi tribal territory. 

Every name in the canon is preceded by the Ngarluma word nurdu. 
meaning ‘here (is)’ which is omitted in the list below. Grammatical sym 
bols used there have been limited to DIM = diminutive suffix; GEO = 
geographical ending - na; PL=pluraI suffix. The names are each given in 
two forms, the first in the author’s orthography, the second in the likely 
English spelling, in the left column of the list. In the right column the 
first line of each entry contains the literal translation of each part (mor¬ 
pheme) of the name separated by a comma; the second line offers a free 
translation of the name if in quotation marks. Where this is not possible 
a description is given in brackets. 

The presentation and brief analysis of the canon will be followed by 
further (partial) lists of waterholes of other rivers and mountains and 
finally, by a list of waterholes which have been adopted as Australian 
town and station names. 

1. Kagunkana kagun *?’, ka DIM, na GEO 

Kagoonkana (At the mouth of Sherlock River). 
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2. Parrgapurdana 
Parrgapooddana 

3. Wurndurraanuna 
Woondurrahnoona 


4. Kaaruna 
Kahroona 

5. Mulangajinna 
Moolangayinna 

6. Karlajanna 
Karlayanna 

7. Pirinduna 
Pirindoona 

8. Ngaljkawirdi 
Ngalykawiddee 

9. Kalunjana 
Kalunyana 

10. Thalangurbana 
Thalangoorbana 

11. Mardapurina 
Mardapoorccna 

12. Madhankurrana 
Madhankoorrana 

13. Warndiwagarina 
Worndeewogarecna 

14. Wadjabi 
Wodyabee 

15. Ngaljirrakabuna 
Ngalyirrakaboona 

16. Muudhuna 
Moodhoona 

17. Ngurduna 
Ngoordoona 

18. Mallandjina 
Mallandyeena 

19. Kunanganarranna 
Koonanganarranna 

20. Panangarri 

21. Jugulina 
Yoogooleena 

22. Marduwarritjagana 
Mardooworreetyagana 

23. Ngarrija 
Ngarriyah 

24. Purnujidjanguna 
Poornooyeedyangoona 

25. Jarranguwaldjina 
Yarrangoowoldyeena 


pcirrga ‘leaves’, pur da ‘groin, private parts’, 
na GEO. 

‘Here they covered themselves with leaves’. 
wurndu ‘stream’, rra PL, anu ‘from’, na 
GEO 

‘Water running into this big round water- 
hole in streams’. 
kaaru ‘?’, na GEO 
(A rocky pool). 

mu la ‘nose, cliff’, ‘ngaji ‘throw’, n ‘it’, na 
GEO 

‘A cliff projected into the pool’. 
karla ‘fire’, ja - ‘make’, n ‘it’, (na participle), 
na GEO 

‘Made by fire in prehistoric times’. 
pirindu ‘bundle’, na GEO 
‘A bundle’. 

ngalj ‘stick’, ka DIM, wirdi ‘perpendicular 
straight’ 

‘A sharp stick standing straight upright’. 
kalunja ‘mouse’, na GEO 
‘Where mice can be made plentiful’. 
thala ‘knee’, ngurba ‘cap’, na GEO 
(A knee-cap being prominent at this pool). 
marda ‘blood’, purl ‘smell’, na GEO 
(A smell of blood lingering there). 
madhan ‘kangaroo-grass’, kurra ‘full of’, 
na GEO 

‘Plenty of Kangaroo-grass around the pool’. 
warndi ‘tail’, wagari ‘fish’, na GEO 
‘Fish tails prominent at that pool’. 

'wadjabi ‘grasshopper’ 

(Increase centre for grasshoppers). 
ngaljirr ‘barb’, kabu ‘with’, na GEO 
‘Somebody got speared with a barbed spear’. 

muudhu ‘cold’, na GEO 
‘A cold place’ or ‘cold water’. 
ngurdu ‘diarrhoea’, na GEO 
‘A case of diarrhoea occurred here’. 
mallandji *?’, na GEO 
‘squash and eat it’ (grass seeds?). 
kuna ‘excrement’, nga ‘in’, n(g)arran 
‘along’ na GEO 

‘surrounded by excrements once’. 
panangarri ‘horn’ 

‘Bullock’s horn’. 
juguli *?’, na GEO 

‘Stone pointing upstream like a signpost’. 
mardu-warri ‘reed’, tjaga ‘blade’, na GEO 
‘A watcrlily, green, with bladed leaves’. 
ngarri ‘lie down’, ja ‘in, at’ 

‘lying down’. 

vurnu ‘top side’, jidjangu ‘new’, na GEO. 
The upper part of the pool or something 
else is new’. 

jarra ‘shield’, ngu ‘off’, waldji ‘bad’, na GEO 
‘A spear thrown and coming off the shield, 
was bad’. 


26. Jalanpudna 
Yalanpoodna 

27. Magunduna 
Magoondoona 

28. Kunanguna 
Koonangoona 

29. Nguurramirlinggana 
Ngoorrameelinggana 

30. Karnggan 

31. Manukurunggana 
Manookooroonggana 


32. Mirdawaridna 
Middaworidna 

33. Pirdanuna 
Piddanoona 

34. Tjarrirrikabuna 
Tyarrirreekaboona 

35. Ngaburnguruna 
Ngaboorngooroona 

36. Kudjipurlunggana 
Koodyeepooloonggana 

37. Pardulpardulna 
Paddoolpaddoolna 


38. Mardangunna 

39. Piidjar 
Peedyar 

40. Kardukarli 
Kaddookallee 

41. Pundina 
Poondeena 

42. Tjimarrkurndina 
Tycemarrkoondeena 

43. Purlunngarrina 
Pooloon-ngarreena 

44. Mardamurrunggana 
Mardamoorroonggana 

45. Pinkathurlinggana 
Pinkathoorleenggana 

46. Maruna 
Maroona 

47. Marrakumbarrina 
Marrakoombarreena 


jalati ‘heap’, pud ‘down in’, na GEO 
‘A big heap of fish was once taken out of 
this pool, perhaps by fish-poison’. 
magundu ‘thigh spear’, na GEO 
‘Where a duel with thigh spears took place’. 
kunangu ‘corroborcc’, na GEO 
‘Corroboree place by the pool’. 
nguurra ‘ground’, mirli ‘slope’, ngga ‘on’, na 
GEO 

‘Leaves on the sloping ground’. 
karnggan ‘fork’ 

(Name occurring also in other rivers). 
manu ‘piled up’, kuru-ngga ‘grass seeds’, 
na GEO 

(perhaps referring to grain store, human or 
ants). 

mirda ‘grey’, wari ‘with’, (d) euphonic, na 
GEO 

‘Grey whiskers’. 
pirdanu ‘cel’, na GEO 
‘Eels’ (increase centre). 
tjarrirri ‘dribbling’, kabu ‘with’, na GEO 
‘Pool with water dripping’. 
ngabur ‘foam, bubbles’, nguru ‘out of’, na 
GEO 

‘Bubbles come out of this pool’. 
kudji ‘bone’, purlii ‘two halves’, ngga ‘in’, 
na GEO 

‘Bones broken in two found there’. 
pardul-pardul ‘feathers here and there’, na 
GEO 

‘Where feathers had been spread (by the 
rainmaker, or for other rites).’ 
rnarda ‘blood’, ngunna ‘that is’ 

‘That is blood’ (See No. 50). 
piidjar ‘penis’ 

‘Something reminding of’ or ‘centre of 

penis at this pool’. 

kardu-karli ‘male-thigh’=‘Kangaroo Rat’, 

(Bcttongia lesueur) 

‘Increase centre of Kangaroo Rat’. 
pundi ‘hole’ at the end of the spear to take 
the hook of the spear-thrower, na GEO 
tjimarr(i) ‘circumcision knife’, kurndi ‘be 
against, unwanted’, na GEO 
‘The circumcision knife was no good here’. 
purlun ‘halfways’, ngarri-na ‘ly-ing’ 

‘This pool is in middle distance between 
two camps’. 

rnarda ‘blood’, murru ‘back’, ngga ‘on’, na 
GEO 

‘Blood on the back of a stone in the river’. 
pinka ‘clap’, thurli ‘down’, ngga ‘in’, na 
GEO 

‘Music from above the pool’ (cf. No. 53). 
inaru ‘plenty’, na GEO 
‘Plenty’ (of what?). 

marra ‘wing(s)’, kumbarri ‘noise’, na GEO 
‘A noise of wings there’. 
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48 . Kalaruna 
Kalaroona 

49. Kalunjana 
Kalunyana 

5 0. Mardangunna 

51. Kadjatjarrna 
Kadyatyarrna 

52 . Warnawirndurana 
Warnawirndoorana 

53. Pinkakurndina 
Pinkakoondcena 


54 . Talajindjina 
Talayindycena 

55. Pirdupirdurrana 
Pirdopirdorrana 

56 . Pirndamurrunggana 
Pirndamorroonggana 


57. Kurnanurna 
Koornanoorna 

58 . Malurkurrdijardana 
Maloorkoordiyardana 


59. Kunanuna 
Konanoona 

60. Mirdanurna 
Middanoorna 


61. Wagamarritjaguna 
Wogamurreetyagoona 


62. Punuru 
Poonooroo 

63. Pirdumarnuna 
Pirdoomarnoona 

64. Punuru 
Poonooroo 

65. Mandannuna 
Mandannona 

66 . Murrumbarina 
Moorroombaina 


kalaru ‘white spiked bush’, na GEO 

kalunja ‘mouse’, na GEO 
‘Where mice can be made plentiful’ (see 
No. 9). 

marda ‘blood’, ngunna ‘that is’ (See No. 
38). 

kadja ‘notch’, tjarr(a) ‘having’, na GEO 
‘Something has got notches like the spear- 
thrower when used as a musical rasp’. 
warna ‘digging stick’, wirndura ‘broken’, 
na GEO 

‘Digging stick was broken here’. 
pinka ‘clap’, kurndi ‘be against, unwanted’, 
na GEO 

‘No clapping with boomerangs here!’ cf. 
No. 45. 

tala ‘guts’, jind(j)i ‘to drop’, na GEO 
‘Where the guts (of sheep) are dropped’= 
name of Croydon Station. 
pirdu-pirdurra ‘game’, na GEO 
‘Kangaroo game around here’. 
pirtida ‘flashing’, murru ‘back’, ngga ‘on’, 
na GEO 

‘Sheet-lightning on the back of clouds ob¬ 
served here’. 

kurna ‘charcoal, black,’ nurna ‘this’ 
‘Everything blackened by fire, only charcoal 
left’. 

malar ‘middle*, kurrd(i)jarda ‘spear*, na 
GEO 

‘Somebody once put a spear in the middle 
of the pool’. 

kunanu ‘to tie round’, na GEO 
‘There was something tied round like a 
parcel’. 

mirda ‘grey’, nurna ‘this one’ 

(mirda also means ‘not’ and ‘secluded 
place for initiands’) 

‘A greyish, whitish place’ or ‘This place is 
a secluded spot*. 

waga ‘to walk’, marri ‘each other’, tja ‘let’, 
gu ‘to’, na GEO 

‘Where somebody made people walk away 
from each other’. 

punuru ‘taboo’ (meaning bull-roarer). 

See No. 64. 

pirdu ‘peg, chisel, nail’, marnu ‘made’, na 
GEO 

‘Chisel made here for carving in stone’. 
See No. 62. 

manda ‘roll’, n ‘it’, nu ‘by, after’, na GEO 
‘A small fishing net played a role here’. 

murru ‘back’, (m)bari ‘with, carrying’, na 
GEO 

‘Increase centre of beetles called Murrum- 
bari. 
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67. 

Marnina 

Marneena 

marni ‘mark, carving’, na GEO 
‘Rock carvings there’. 

68. 

Kalbina 

Kalbeena 

kalbi ‘crack’, na GEO 
‘Cracks in the mud’. 

69. 

Thardirrina 

Thuddecrreena 

thardirri ‘be pruned, cut off, na GEO 
‘Cut him off short’. 

70. 

Wuruna 

Wooroona 

wuru ‘bush cover’ (criss-cross), na GEO 
‘Bush covers used for camouflage in hunt¬ 
ing’. 

71. 

Thordawurdarana 

Thordawoodarana 

thorda ‘wind’, wurdara ‘across’ na GEO 
‘Cross winds occurring at this pool’. 

72. 

Kadjirpindjurana 

Kudycerpindyoorana 

kadjir(r) ‘long’, pindjitra ‘line’, na GEO 
‘A ritual took place whereby little sticks 
were tied up with long hair-belt’. 

73. 

Tjibilana 

Tycebeelana 

tjibila ‘mud heap’, na GEO 
‘Little mud heaps or pinnacles around the 
pool’. 

wadju ‘thing, being’, ka DIM, na GEO 
‘Puppy dogs’ (increase centre?). 

74. 

Wadjukana 

Wodyookana 

75. 

Mandumadhanggana 

Mundoomadhanggana 

mandu ‘outside’, madha ‘honey’, ngga ‘of’, 
na GEO 

‘On the outside (of a tree?) was honey’. 

76. 

Paarrana 

paarra ‘penis head’, na GEO 
‘A ceremonial ground with the upper part 
of a stone phallus nearby, being also 
subincised.’ 

77. 

Njilingkurrakurndina 

Nyeelingkoorrakoondeena 

njiling ‘haze’, kurra ‘full of’, kurndi ‘no 
more’, na GEO 

‘Water in this pool becoming clear and 
transparent’ (cf. No. 78). 

78. 

Wirdinjilingkurndina 

Wirdinyeclingkoondeena 

wirdi-njiling ‘transparent’, kurndi ‘no more’, 
na GEO 

‘Water in this pool loosing its transparency’ 
(cf. No. 77). 

79. 

Parlgumarra 

Parlgoomarra 

parlgit ‘muscle’, triarra ‘maker’ 

‘Rock python’ (increase centre?). 

80. 

Pauwirrana 

Paweerrana 

pauwirra ‘grass seed species’, na GEO 
‘Increase centre (on stony hill overlooking 


the pool) of special grass seeds abound¬ 
ing there’. 


From the point of view of linguistic structure and contents the fol¬ 
lowing observations may be of interest: 

Structural aspects of the Sherlock River canon, syllabic frequency: 
Syllables 

in name: 4 6 5 3 7 2 

No. of 

names: 26(32%) 18(22%) 16(20%) 13(16%) 5(7%) 2(3%)=80(100) 

The geographical ending -na is included here as one syllable. It ap¬ 
pears on all but 10 names (Nos. 8, 14, 20, 23, 30, 39, 40, 62=64, 79) 
out of 80. -na is dropped when other case-endings are used with the names, 
because it is actually a case-ending itself and means ‘as’, expressing per¬ 
sonal identification. The case is called Essive. It is interesting to note that, 
apart from place names, this case is reserved for names of persons or 
living beings. 
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As for composition the 77 different names of the canon fall into the 
following word categories, in order of frequency: 


noun + na 


noun — na 

noun + noun + na 

noun + verb + na 

noun + suffix + na 

adjective + na 

noun + noun + suffix + na 

noun + adjective + na 

noun + adjective + suffix + na 

noun + adverb + na 

adjective 4* noun + na 

adjective 4- pronoun + na 

verb + na 

noun -f* pronoun -f na 

noun 4- suffix 4- adjective + na 

noun 4- suffix 4- postposition + na 

noun 4- suffix 4 adverb + na 

noun 4- postposition 4- verb 4 na 

adjective 4- suffix + na 

adjective 4- postposition 4 na 

verb 4- suffix + na 

verb 4- suffix 4- verb 4 suffix + na 

verb 4“ suffix 4- suffix + na 

adverb + verb + na 

adverb 4- noun + suffix + na 


(19) 1, 4, 7, 9=49, 17, 21, 27, 28, 
33, 41, 48, 66, 67, 68, 70, 
73, 74, 76, 80. 

(7) 14, 20, 30, 39, 40, 62=64, 
79. 

(7) 2, 10, 11, 13, 22, 31, 47. 
(7) 5, 6, 42, 53, 54, 63, 78. 

(5) 12, 15, 34, 35, 51. 

(4) 16, 18, 37, 46. 

(3) 29, 44, 56. 

(3) 8, 24, 52. 

(2) 36, 45. 

(2) 26, 71. 

(2) 58, 72. 

(2) 57, 60. 

(2) 59, 69. 

(1) 38=50. 

(1) 25. 

(1) 3. 

(1) 19. 

(1) 77. 

(1) 55. 

(1) 32. 

(1) 23. 

(1) 61. 

(1) 65. 

(1) 43. 

(1) 75. 


total (77) 


Semantic aspects of the Sherlock River canon. 

The names may be divided into the following major categories from 
the point of view of semantic content: 
events caused by humans 
events caused by animals 
events caused by nature 
description of human activity 
description of animal activity 
description of nature (landscape) 
species names of living beings 
species of plants 
species of things 


31 

or 

383% 

4 


5 % 

2 


2i% 

10 


m% 

16 


20 % 

8 


10 % 

5 


63% 

4 


5 % 

80 

or 

100 % 


From these statistics we learn that: 

There are very few repetitions of names (31%); 3-syllabled names 4 na 
are the most common type of geographical names (32%) next to 5-syllabled 
names + na (22%); 87% of the names use the ending na; the noun 4 
na and the noun — na types are the most frequent; the most numerous 
meaning patterns for the canon are ‘events caused by humans’ and ‘des¬ 
cription of nature (landscape)’. 


II. HARDING RIVER WATERHOLES, FROM ROEBOURNE TOWN 

TO THE SEA. 


1. Tjubili 
Jubilee 

2. Jirramagarduna 
Yeerramagardoona 


‘Jubilee’ Hotel used to stand next to this 
pool in the 1890s (English name). 

jirra ‘edge’, magardu ‘fig tree’ 

(Where the bridge crosses now). 
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3 . 


4. 

5. 

6 . 

7. 

8 . 


9. 

10 . 


Manggurduthurliindi- 

gupundarrii 

Manggoodoothoorlee-indi- 

goopoondarree 

Tjindarwarrindana 


Kadjuna 

Cudyoona 

Mundhapurgana 

Moondhapooggana 

Purindjilaurra 

Poorindyeelaoorrah 

Tjiburrkurndina 

Tyeeboorrkoondcena 


Wannangarrii 

Wonnangarree 

Padjinurbana 

Padyeenoorbana 


manggurdu ‘flood*, thurli ‘down’, indi ‘to 
drop’, gu ‘to’, pundarri ‘be able, can’, 
/ ‘should’ 

‘Where the flood could go down’. 
tjindar(r) ‘salt*, warrin ‘ground’, da ‘on’, 
na GEO 

‘Where salt is hard and dry on the ground’. 
kadju ‘axe’, na GEO 

‘Where stone axes could be made or found’. 
mundha ‘ant’, purga ‘fellow’ 

‘Increase centre for an ant-eating lizard 
species*. 

purindji ‘whiff’, la ‘on’, urra ‘along’ 
‘Somebody or something followed a whiff 
of a smell here*. 

tjiburr ‘oyster’, kurndi ‘be against, no good’, 
na GEO 

‘Where oyster shells have been discarded’ 
or ‘Don’t take oysters from here!’. 
wanna ‘digging stick’, ngarrii ‘lies’, i 
‘A digging stick lies there’. 
padji ‘wild’, ‘hectic’, nurba ‘corner’, na GEO 
(name of Cossack which in its heyday used 
to be called a hectic place). 


III. FORTESCUE RIVER WATERHOLES, WEST OF ROY HILL IN 
PALJGU COUNTRY. The names arc in Njijapali language. 


1. Wanarrangu 
Wonarrangoo 

2. Ngauwankurrana 
Ngowankoorrana 

3. Murrumurnduna 
Moorroomoorndoona 

4. Malgundana 
Mulgoondana 

5. Naalbakadjina 
Nalbakadyeena 

6. Nguruwana 
Ngooroowana 


wanarra ‘long’, ngu ‘of’ 

‘This pool is a long one’ (at Roy Hill). 
ngauwan ‘frog’, kurra ‘full of’, na GEO 
‘Full of frogs’. 

(8 miles west from the former pool). 
murru ‘back’, murndu ‘very’, na GEO 
‘Hunchback-shaped rock’. 

(7 miles west from the former pool). 
malgunda ‘wattle’, na GEO 
‘Where wattle grows’ (now Mulgundun 
Soak). 

naalba-kadji ‘lights’ (of kangaroo) 

‘Lungs, liver and heart of kangaroo, cook¬ 
ed extra’. (Now Cook’s Tank). 

nguruwa *?’, na GEO 
(Gorman Clay Pan, 7 miles from former 
pool). 


Fortescue River Waterholes, east of Roy Hill, not in sequence or located. 


7. Parijannila 
Pareeyanneela 

8. Murduga 
Moordooga 

9. Pirlinmuna 
Pirlinmoona 


pari ‘wide’, janni ‘coming here’, la ‘in’ 
‘Here the river widens’. 
murduga ‘deep’ 

‘A deep pool*. 

pirlin *?’, mu T, na GEO 

‘White rocks with holes’. 


IV. RIVER NAMES 

1. Kunjwardu urndu 
Koonywardoo oondoo 


kunj *?’, wardu *?’, urndu ‘stream’ (Gas¬ 
coyne River at Carnarvon). 

(Maia Language). 
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2. Jarndanjirrara 
Yarndanyeerrara 

3. Wirrinjungu 
Wirrcenyoongoo 

4. Kadjuringu 
Kadyooreengoo 

5. Marluwanarra 
Marloowonarra 


6. Kagurrga 
Kahgoorrga 


jarnda ‘sun’, njirrara ‘mirror, reflection’ 
‘Sun mirror’ (Fortescue at Millstream), 
(Jindjiparndi Language). 
wirri *?’, njungu *?’ 

(Shaw River), (Njamal Language). 
kadjuri ‘pot’, ngu ‘of’ 

(George River), (Ngarluma Language). 
marlu ‘shade’, wanarra ‘long’ ‘Long shad¬ 
ows’ 

(Little Sherlock River), (Ngarluma 
Language). 
kagurr *?’, ga ‘in’ 

(Yule River) (Karierra Language). 


V. MOUNTAIN NAMES 

1. Kauiju 
Coweeyoo 

2. Pulpulna 
Poolpoolna 


3. Kurrkurana 
Koorrkoorana 

4. Marnda Thalungan 
Monda Thaloongan 


5. Mudjurina 
Moodyooreena 


6. Purianagumarrina 
Pooreanagoomarreena 


7. Pugurrkulba 
Pogoorrkoolba 

8. Panbandilna 


9. Panduwanangga 
Pundoowonanga 


kauiju ‘cow’ 

(Mt. Nicholson), (Marduthunnira Lan¬ 
guage). 

pul pul ‘north-west pheasant (Centropus 
phasianinus),* na GEO. 

(Mountain near Chiratta). 

‘The Pulpul bird sits there and makes 
the rising sea retreat by its call puub- 
puub (in Ngarluma) or puud-puud (in 
Jindjiparndi Language). 
kurrkura ‘high point’, na GEO. 

(Pyramid Hill) (Ngarluma Language). 
marnda ‘mountain’, thalungan ‘granite’, 
‘Mount Granite’ (near Croydon Sta¬ 
tion), 

(Ngarluma Language). 
mudjuri ‘dingo’, na GEO. 

(Wild Dog Hill, north-west of Croy¬ 
don Station) 

(Ngarluma Language). 
puria ‘saltwater, sea’, nagu ‘to see’, marri 
‘each other’, na GEO. 

‘Mountain and sea can see each other’ 
(Mt. Langenbcck), (Ngarluma Lan¬ 
guage). 

pugurr ‘?\ kulba '? 

(Mt. Whaleback, Ophthalmia Ranges). 
(Njiapali Dialect). 
panbandil ‘?\ na GEO. 

(Mt. Newman, Ophthalmia Ranges). 
(Njiapali Dialect). 

pandit ‘weight’, wana ‘digging stick’, ngga 
‘on top of,’ ‘top heavy’. 

(Pannawonica, modern distortion). 


Vr TOWN AND STATION NAMES, MOSTLY TAKEN FROM 
NEARBY WATERHOLES 


1. Jirramagarduna 
Yeerramagardoona 

2. Padjinurbana 
Padyeenoorbana 


Roebourne, 

(see Harding River waterholes No. 10). 
(Ngarluma Language). 

Cossack. 

(see Harding River waterholes No. 10). 
(Ngarluma Language). 
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3. Pulapula 
Poolapoola 


4. Wammalana 
Wommalana 

5. Marapigurina 
Marapigooreena 

6. Marnda Pandarranjba 
Monda Pandarranyba 


7. Kurduwa 
Koordoowah 


8. Jirrangkadji 
Yeerrangkadyec 

9. Pirapardu 
Pirapardoo 


pula ‘ball’, pula ‘ball’, ‘Balls everywhere'. 
(Balia Balia Landing, Whim Creels 
Balls of round stone from Depuch Is¬ 
land had been used in the copper mill 
and as ballast for the landing barges). 
(Ngarluma Language). 
warn mala ‘?\ na GEO. 

(Depuch Island), (Karierra Language). 
nuira ‘hand’, piguri ‘pointing straight’, n Q 
GEO. 

(Port Hedland), (Karierra Language). 
marnda ‘mountain’, panda ‘flat hump’, rr Q 
PL, njba adjective ending. 

‘Humps hill’ 

(Roy Hill), (Njiapali Language). 
kurdu ‘dead’, wa ‘is’ 

(Ethel Creek Station), (Njiapali Dia¬ 
lect). 

‘Where people died’. 
jirra ‘edge’, ng(ga) ‘in on’, kadji *?’ 

Nullagine), (Njialpali Language). 
pira ‘meat forbidden to uninitiated’, pardu 
‘feather, feathered’, ‘young galahs in 
nesting hollows near old homestead’ 
(Paraburdoo, modern distortion). 


VII. ALPHABETICAL 

ORDER OF 

ALL NAMES ABOVE 



Jalanpudna 

I 

26. 

Ngalirrakabuna 

I 

15. 

Jarndanjirrara 

IV 

2. 

Ngaljkawirdi 

I 

8. 

Jarranguwaldjina 

I 

25. 

Ngarrija 

I 

23. 

Jirrangkadji 

VI 

8. 

Ngauwankurrana 

II 

2. 

Jirramagarduna 

II 

2. 

Ngurduna 

I 

17. 

Jirramagarduna 

VI 

1. 

Nguruwana 

III 

6, 

Jugulina 

I 

21. 

Nguurramirlinggana 

I 

29. 

Kaaruna 

I 

4. 

Njilingkurrakurndina 

I 

77. 

Kadjatjarna 

I 

51. 

Paarrana 

I 

76. 

Kadjirpindjurana 

I 

72. 

Padjinurbana 

II 

10. 

Kadjuna 

II 

5. 

Padjinurbana 

VI 

2. 

Kadjuringu 

IV 

4. 

Panagarri 

I 

20. 

Kagunkana 

I 

1 . 

Panbandilna 

V 

8. 

Kagurrga 

IV 

6. 

Panduwanangga 

V 

9. 

Kalaruna 

I 

48. 

Pardulpardulna 

I 

37. 

Kalbina 

I 

68. 

Parijannila 

HI 

7. 

Kalunjana 

I 

9. 

Parlgumarra 

I 

79. 

Kalunjana 

I 

49. 

Parrgapurdana 

I 

2. 

Karlajanna 

I 

6. 

Pauwirrana 

I 

80. 

Kardukarli 

I 

40. 

Piidjar 

I 

39. 

Karnggan 

I 

30. 

Pinkakurndina 

I 

53. 

Kauiju 

V 

1 . 

Pinkathurlinggana 

I 

45. 

Kudjipurlunggana 

I 

36. 

Pirapardu 

VI 

9. 

Kunanganarranna 

I 

19. 

Pirdanuna 

I 

33. 

Kunanguna 

I 

28. 

Pirdumannuna 

I 

63. 

Kunjwardu urndu 

IV 

1 . 

Pirdupirdurrana 

I 

55. 

Kurduwa 

VI 

7. 

Pirinduna 

1 

7. 

Kurnanurna 

I 

57. 

Pirlinmuna 

III 

9. 

Kurrkurana 

V 

3. 

Pirndamurrunggana 

I 

56. 

Madhankurrana 

I 

12 . 

Pugurrkulba 

V 

7. 

Magunduna 

I 

27. 

Pulapula 

VI 

3. 

Malgunduna 

III 

4. 

Pulpulna 

V 

2. 

Mallandjina 

I 

18. 

Pundina 

I 

41. 

Malurkurrdijardana 

I 

58. 

Punuru 

I 

62. 

Mandannuna 

I 

65. 

Punuru 

I 

64. 
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M aI idumadhanggana 

Ma nggurduthurli- 

indigupundarrii 

Ma nukurunggana 

Marapigurina 

M a rdamurrunggana 

M a fdangunna 

Mardangunna 

Ma rdapurina 

Mai'duwarritjagana 

Marl uwanarra 

Mafm’na 

M a rnda Pandarranjba 

jViarnda Thalungan 

Marrakumbarrina 

Maruna 

Mjrdanurna 

Mirdawaridna 

Mtidjurina 

Mulangajinna 

M U ndhapurgana 

Murduga 

Murrumbarina 

\furrumurnduna 

Muudhuna 

Naalbakadjina 

Ngaburnguruna 


I 

75. 

Purianagumarrina 

V 

6. 



Purindjilaurra 

II 

7. 

II 

3. 

Purlunngarrina 

I 

43. 

I 

31. 

Purnujidjanguna 

I 

24. 

VI 

5. 

Talajindjina 

1 

54. 

I 

44. 

Thalangurbana 

I 

10 . 

I 

38. 

Thardirrina 

1 

69. 

I 

50. 

Thordawurdarana 

I 

71. 

I 

11. 

Tjarrirrikabuna 

1 

34. 

I 

22. 

Tjibilana 

I 

73. 

IV 

5. 

Tjiburrkurndina 

II 

8. 

I 

67. 

Tjimarkurndina 

I 

42. 

VI 

6. 

Tjindarwarrindana 

II 

4. 

V 

4. 

Tj ubili=Jubilee 

II 

1 . 

I 

47. 

Wadjabi 

I 

14. 

I 

46. 

Wadjukana 

I 

74. 

I 

60. 

Wagamarritjaguna 

I 

61. 

I 

32. 

Wammalana 

VI 

4. 

IV 

5. 

Wanarrangu 

III 

1 . 

I 

5. 

Warnangarrii 

II 

9. 

II 

6. 

Warnawirndurana 

I 

52. 

III 

8. 

Warndiwagarina 

I 

13. 

I 

66. 

Wirdinjilingkurndina 

I 

78. 

III 

3. 

Wirrinjungu 

IV 

3. 

I 

16. 

Wurndurraanuna 

I 

3. 

III 

5. 

Wuruna 

I 

70. 


I 35. 


FURTHER EVIDENCE OF THE MANUFACTURE 
AND USE OF GROUND-EDGED AXES 
IN SOUTH WESTERN AUSTRALIA 

By K. AKERMAN, B.Sc. (Anthropology) 

Until 1958 it was generally understood that the ground edged axe was 
an exotic element in the lithic artifact assemblages of South-Western Aus¬ 
tralia. Ride (1958: 162-179) however refutes the argument that all such 
artifacts had been introduced by trade. Seven out of twelve axeheads 
examined by him are concluded to have been manufactured locally. 

In this paper I will examine seven more artifacts or fragments of 
artifacts that will reinforce Ride's belief that at some stage ground edged 
implements were made and used locally. It must be stressed however, that 
due to the lack of ethnographic evidence it is possible that these artifacts 
arc either a product of an earlier industry contemporaneous with the 
South-Western microlithic facies or arc experimental implements being 
produced at the time of contact. With the introduction of iron and steel 
implements, this edge ground industry would have been nipped in the bud 
whilst in the experimental stages. 

Following Ride’s basic grouping based on histories or characters of 
the artifacts described (Ride, 1958: 165), I will group the following speci¬ 
mens according to provenance. 

GROUP I 

This first group contains three specimens, two of which were found 
on Walyunga and one at the South Bullsbrook site. (For a basic descrip¬ 
tion of the localities and artifact types found see W. H. Butler, 1958, and 
K. Akerman, 1969, 1971). 

The first artifact in this group has been previously described (Aker¬ 
man, 1969: 15), but for the purposes of this paper further elaboration is 
necessary. Found on Walyunga it is a carefully flaked tabular piece of 
indurated shale. The overall appearance of this piece would suggest a 
Kimberley origin—the material however is indigenous. In many respects 
this artifact bears a remarkable resemblance to the specimen W.A.M. 
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12206* described by Ride as a Kodja stone (1958: 171). Both bear light 
edge grinding. However I feel that Ride’s specimen has been accidentally 
rather than deliberately fractured and that in comparing the two pieces it 
seems that the original aim of the craftsman was to produce a biface 
coroid edge-ground axe head similar to the artifact described in this 
paper. That both are extremely similar not only in mode of manufacture 
but are fashioned from the same material and found on the same site 
raises the possibility of both being originally made by the same crafts¬ 
man. (Fig. la). 

There can be no doubt about the nature of the second specimen 
from Walyunga. It is a large, biface-coroid of irregular section. There is 
extensive grinding on both cheeks and the broad angled cutting edge is 
well preserved. This blade appears to have been fashioned from dolerite, 
which can be obtained either from intrusions or from water worn boulders 
throughout the South-West. However the extensive grinding and “finish” 
of the artifact suggest that it is probably a trade item possibly from the 
Kimberleys. (Fig. lb). 




Fig. 1.—The artifacts of Group I: la Bifacially worked axehead with 
light edgegrinding. Walyunga. lb Well finished axe. Walyunga. lc Fractured 
axe. East Bullsbrook. 


The final specimen in group I was collected on the South Bullsbrook 
site in 1970 by Dr. J. Glover of the Department of Geology, University of 
W.A. Fashioned on a thin tabular piece of dolerite, this artifact has a well 
ground although sinuous cutting edge. The blade appears to be extremely 
thin in proportion to its width. It is however fractured across the longi¬ 
tudinal axis. 

* Catalogue number of W.A. Museum. 


108 

















It is this fracture that is perhaps the most interesting feature of the 
artifact. It occurs at a distance back from the ground edge that would 
allow a suitable proportion of the blade to be embedded in mastic and 
hafted “Kodj fashion”. Whether this fracture is intentional or accidental 
cannot be deduced, but when'seen in the terms of the proportions of 
length to width and depth the present artifact is most suitable for hafting 
as a “Kodj”. (Fig. lc). There is however no ethnographic evidence that 
“Kodj” stones were this sophisticated. In a specimen of any greater 
length the thinness would have been a liability and the artifact would 
lack the structural strength that allows it is stand up to heavy battering 
and would snap. It must be remembered however that there is a possibility 
that indeed this is what has happened. 

If the artifact had been broken in this manner then it would appear 
to have been of an experimental nature, for a skilled craftsman who had 
an understanding of the requirements for the production of an efficient 
implement is hardly likely to have made this mistake. It appears, there¬ 
fore, that we have here an attempt to produce an efficient ground-edged 
implement an attempt that failed possibly because of the craftsman’s in¬ 
experience, in such an industry that produced an artifact that was struc¬ 
turally capable of withstanding heavy blows as well as providing a reason¬ 
ably controlled cutting edge. 

GROUP II 

Group II contains two specimens. The first also fractured at right 
angles to the longitudinal axis was found at Lynford Hill farm, Kojonup, 
by D. S. Hack in 1950. Other artifacts collected at the same time from 
what appears to be a camp site include mullers of the Kulki type and 
core implements. 



Fig. 2.—The artifacts of Group II: 2a Fractured axehead from “Lynford 
Hill” farm. Kojonup. 2b Battered axehead from “Kiriwina” farm. Mt. 
Barker. 


This axe-head is represented by the immediate cutting edge. Grinding 
extends back to the fracture which appears to have been caused by heat, 
possibly in a scrub fire. The piece at hand appears to be quite old and has 
developed a thick patina, (fig. 2a). 

The second axe head was collected on “Kiriwina” farm, Mount Bar¬ 
ker, in the early 1930's by the Rev. S. B. Fellows. The exact locality has 
not been recorded although it is known to have been found near a 
swamp with anvil stones and mullers. Made of greywacke this small piece 
has a much battered “working edge” and appears to have seen considerable 
use as a hammerstone. Grinding has been carried out extensively on 
one cheek, eradicating many of the original flaking scars, the other 
cheek however is only lightly ground. The overall appearance and the 
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directions of the striations produced by grinding suggest that this was 
definitely an axe head originally rather than an aberrant form of orinH 
stone (fig. 2b). 


GROUP III 

The smallest but probably the most convincing evidence for not only 
the existence but utilization of ground edged implements is found in two 
small flakes collected in the Lake Hope area in early 1970. The flakes 
were found in conjunction with backed blades, microliths, worked teck- 
tite, small coroid scrapers, tula and burren adze slugs and bondi points. 

Both flakes bear intersecting ground faces, and appear to have been 
struck from the edge of a ground-edged implement. From the slightly <jjf_ 
fering nature of the original rock that each flake is made and the fact 
that the flakes were not found in close proximity to each other it is 
suggested that they were struck from two different ground-edge axes. 

Apart from the two flakes under discussion and one muller all 
other artifacts and waste material was of a siliceous nature — quartzites, 
cherts, silcretcs and meteoric glass. The two flakes and the muller are 
of basic rock probably dolerite. 

Due to the extreme regional metamorphosis in this area the basic 
rocks have become schistose in character and are unsuitable for axe or 
grindstone manufacture. It is likely therefore that originally the artifacts 
from which the flakes were struck were introduced items. 

The question to be asked however is how and why were the flakes 
removed from the original axe? There can be no doubt that removal was 
intentional, present are the basic characteristics of a deliberately struck 
flake utilizing one ground cheek as a striking platform. When these 
features are examined the possibility of flaking occurring while using the 
axe head as a hammerstonc, or whilst in use can be discounted, (fig. 3). 

The basic reasons for the flaking therefore are probably: (1) That the 
implement was being retrimmed prior to regrinding of a fresh edge. Such 



Fig. 3.—Artifacts of Group III: 3a and 6i Axe trimming flakes. Lake 
Hope. 


flakes are common where the edge ground axe was a standard tool. Or (2) 
That the flakes were removed during the conversion of an edge ground 
axe into a unifacially trimmed chopping tool. This tool made on blocks, 
flakes and pebbles appears to be a standard feature of south western pre¬ 
historic surface sites. 

The first possibility implies that the people inhabiting the Lake Hope 
area were fully aware of the manufacture, use and maintenance of the 
edge ground axe. From their position on the extreme fringe of the South 
West they could have acted as agents in the introduction of such imple¬ 
ments into the areas further west. The second point holds no such rela¬ 
tionship existing between the population and the original axe head, but 
implies that the craftsman had attempted to fit an exotic item into the 
existing tool kit. 

Regardless of the reasons for the initial flaking it is obvious that the 
ground edge axe was present and served a definite function in this area. 
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CONCLUSIONS 

With these descriptions specific evidence of edge ground axes in the 
South-West includes some nineteen specimens. This number can be raised 
to twenty if one includes the re-evaluation of W.A.M. 12206 (Ride, 1958: 
171). 

To interpret the data available at Walyunga is not easy although 
apart from the one possibly imported specimen (Group lb), the other 
artifacts when seen in conjunction with Ride’s work suggests there is an 
increasing possibility that axe manufacture existed in a most basic form. 
This is further reinforced by the Bullsbrook specimen. The implications 
raised by the Lake Hope specimens have already been discussed, and it 
seems clear that the axes were cither used as such or seen as “raw material” 
for the production of flaked edge chopping tools. At Kojonup and Mount 
Barker heavily worn specimens suggest again that the implements were 
used for mundane secular purposes rather than being exotic articles of 
“magico-religious” significance. 

With the ever increasing accumulation of data it will be in time 
shown I feel that a ground edge industry was present in the South-West of 
Western Australia. The high proportion of aberrant axe forms and “ex¬ 
perimental” specimens suggest that the industry was being introduced 
along with axe heads from northern and north-eastern areas. Possibly the 
introduction of manufacturing techniques needed to maintain this industry 
coincided with the European settlement of the south-west. The introduction 
of iron and steel implements, it seems, both replaced the indigenous kodj 
and extinguished the ground edged axe industry in its infancy. 
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MOLLUSCS FROM ARCHAEOLOGICAL EXCAVATIONS AT 
MIRIWUN ROCK SHELTER, ORD RIVER VALLEY, 
WESTERN AUSTRALIA. 

By G. W. KENDRICK, Western Australian Museum, Perth. 

SUMMARY 

Aquatic and terrestrial mollusc shells of at least 12 species have been recovered 
from archaeological excavations in ihe Ord River valley. Four of these species are thought 
to have been used for food by Aboriginal man. 

INTRODUCTION 

The Miriwun rock shelter is located on a ridge overlooking what 
was, until late 1971, the eastern bank of the Ord River, some 20 km 
upstream from the main dam site. With the completion of the dam in 
that year and the eventual filling of the reservoir known as Lake Argyle, 
the ridge at Miriwun is expected to become an island and the rock shelter 
may be inundated from time to time. The position of Miriwun rock shelter 
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on the Australia 1:250,000 series sheet SE 52-2 (Lissadell) is at grid refer¬ 
ence 132943 (C. E. Dortch, personal communication, 1972). 

Excavations at Miriwun and other sites within the eventual boundary 
of Lake Argyle were made by C. E. Dortch, D. Merrilees and others 
during 1971 and a preliminary report has been prepared by Dortch 
(1972). These excavations yielded artefacts and animal remains, to be 
described in due course elsewhere. Much of the mollusc material is frag¬ 
mentary but shells, representing 12 genera from 9 families, have been 
recognized. Of these groups, only one, the naiades or freshwater mussels 
of the Hyriidae, has been the subject of recent taxonomic revision in 
Australia (McMichael and Hiscock, 1958), so that I have attempted specific 
identifications only of these. Other family and generic names are from 
Iredale (1939), McMichael (1967) and Wenz-Zilch (1959-60). The samples 
here discussed are catalogued in the Western Australian Museum fossil 
collection under the numbers 72.621 to 72.782 inclusive. 


MOLLUSC TAXA PRESENT AT MIRIWUN ROCK SHELTER 

BIVALVES 
Family HYRIIDAE 

Velesunio wilsonii (Lea) 

Velesunio sp., fragments 
Lortiella rugata (Sowerby) 
hyriid fragment, probably of L. rugata 
hyriid fragments, generically indeterminable 

Family CORBICULIDAE 

C orbicitlina sp. 

GASTROPODS 
Family V1VIPARIDAE 

Notopala sp. 

gastropod fragments, probably of Notopala sp. 

Family THIARIDAE 

Plotiopsis sp. 

Family PLANORBIDAE 

Physastra sp. 

Amerianna sp. 

Gyraulus sp. 

Family SUCCINEIDAE 

Austrosuccinea sp. 

Family PUPILLIDAE 

Themapupa sp. 

Family SUBULINIDAE 

Eremopeas sp. 


Westracystis sp. 


Family EUCONULIDAE 


DISCUSSION 

Most of the faunistic remains from Miriwun appear to have been 
discarded by Aborigines following the use of the soft parts as food (D. 
Merrilees, personal communication, July 1971). Of the molluscs, this 
appears to have been the case with the four largest species, Velesunio 
wilsonii, Lortiella rugata , Notopala sp. and Plotiopsis sp. Shells of these 
species, together with fragmentary material apparently derived from them, 
comprise by far the greater part of the total molluscan recovery. Up to 
1971, the four species are known to have lived near Miriwun cither in the 
main channel of the Ord, in tributary streams or in adjacent flood plain 
lagoons. 

The remaining aquatic molluscs from Miriwun, Corbiculina sp., 
Physastra sp., Amerianna sp. and Gyraulus sp., are all too small to be 
regarded as sources of food and, apart from the first mentioned, were 
rare. The site stands well above any likely natural flood level and probably 
the shells were not deposited in that way. Some of the sediment from 
the excavations appeared to be pieces of mud, transported (presumably 
from the nearby river bed) by nest building wasps and birds, while some 
may be wind blown (D. Merrilees, personal communication, July 1972). 
Possibly these smaller shells, or some of them, reached the deposit in 
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such mud or with wind-blown dust. One further possibility is that the large 
and small shell may have been brought to the site together in dishes or 
some such containers by Aborigines and may have been the product of 
unselectivc collecting, in which perhaps the children participated. Recent 
collections of living aquatic molluscs in the area now covered by Lake 
Argyle show that Corbiculina sp., Amerianna sp. and Gyraulus sp. were 
common in river pools and lagoons near Miriwun; Physastra is known 
from other parts of the East Kimberley district and could also be expect¬ 
ed to occur living in the general area of Lake Argyle. 

Shells of the land snails Austrosuccinea sp., Themapupa sp., Eremo- 
peas sp. and Westracystis sp. were present in small numbers, the last 
mentioned being the most common. These species were evidently living 
until recently on the ridge at Miriwun but no modern land snail records 
from the site are available for comparison. All are of small to minute 
size and are not likely to have been collected for food by man. 

Most of the better preserved shells from Miriwun, particularly of 
Velesunio and Notopala, were found in the upper 50 cm (approximately 
the upper half) of the deposit. Below this level, all of the naiade material 
had been reduced to small nacreous flakes, generically unrecognizable, 
and most of the other shells were also fragmentary; a proportion seemed 
to have been charred. In contrast, many of the Notopala shells from the 
upper half of the deposit showed no evidence of charring or fracture and 
may have been discards, not eaten perhaps because of the availability of 
other preferred food. Most of the Plotiopsis were quite small and it seems 
unlikely that they were collected for human consumption; however one 
of the larger shells, specimen 72.628, showed good evidence of charring 
and deliberate fracture, as if the animal had been cooked and extracted 
for food. 

The fossil collection of the Western Australian Museum contains 
shells of Velesunio , Lortiella and Notopala from three other deposits in 
the East and West Kimberley districts, which arc regarded as Aboriginal 
middens. Cotton (1935) has reported midden deposits containing Velesunio 
and Notopala shells beside the River Murray in South Australia. Viviparid 
snails related to Notopala are eaten by the Javanese people, according to 
van Benthem Jutting (1956). 

No marine shells or shell fragments of possible marine species were 
noticed in the material examined. 
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FROM FIELD AND STUDY 

Remains of Great-winged Petrel found in a Wedge-tailed Eagl e v 
Nes^ near Corrigin.—On March 27, 1972 I examined a Wedge-tailed 
Eagle’s nest 12 miles south of Corrigin. In it I found the upper mandible 
of a Great-winged Petrel (Pterodroma macroptera). I had visited the nesi 
six weeks before and removed all food remnants then in it. T he nest \y a * 
occupied by the birds during the previous nesting season. 

—J. A. ESTBERGS, Gooseberry Hill. 

An Autumn Record of the Pallid Cuckoo in the Perth Area._The 

Pallid Cuckoo, Cuculus pallidas, is usually regarded as a regular migrant 
in the South-West, arriving in the Perth area about the end of May and 
departing late November. An observation on 9 March 1972 at Osborne 
Park of a recently fledged Pallid Cuckoo being fed by a Singing Honey- 
eater, Meliphaga virescens, indicates that not all individuals follow this 
migratory pattern. 

Pallid Cuckoos of similar juvenile plumage in the Western Australian 
Museum have been collected at: South Perth, 27 July 1903 and 27 January 
1903; Welshpool, 21 October 1930; Kelmscott, 13 January 1900; Tambel 
lup, November 1921; and Dirk Hartog Island, 20 October 1910. 

—JOHN DELL, W.A. Museum, Perth. 

Singing Honeyeater Feeding like Bee-eater.—Whilst it was clinging 
to the side of a Banksia attentuata blossom a Singing Honeyeater, Mcli- 
phaga virescens, snatched a bee from the air. Flying to a previous year’s 
dried banksia cone, and again clinging to the side in a similar manner 
the bird proceeded to emulate the bee-sting removing behaviour of the 
Bee-eater or Rainbow-bird, Merops ornatiis as described by Misses C. A 
Nicholls and D. A. Rook (W. Aust. Nat., 8, 1962: 84). The bee was 
rubbed first on one side and then the other side of the cone before it was 
consumed. However the preliminary tapping to orient the sting, as described 
by Misses Nicholls and Rook, was not in evidence. This unusual behaviour 
was so pronounced that we stared in surprise and spoke in unison, “Rain¬ 
bow-bird”. 

—J. and A. Y. PEPPER, Scarborough. 

Garden Snail, Helix aspersa, at Gibb Rock, via Narembeen.—Gibb 
Rock is situated 61 km east-south-east of Narembeen and 32 km north- 
north-east of Hydcn. Rainfall in that area appears to be about 330 mm 
annually. In August, when 1 last visited this area, my son, Malcolm gave 
me a specimen of Helix aspersa which he had found among produce from 
the garden of a neighbour, Mr. Wm. Lang. The following day, August 27, 
we had occasion to visit Mr. Lang and I found these snails well-established 
in his garden which is trickle irrigated from a subsidiary dam. 

None of the snails which I saw was very large—few, if any, exceeding 
25 mm in diameter. All were dark and seemed rather thin-shelled. The 
absence of really large specimens may indicate that the colony is relatively 
new and not, as I am inclined to suppose, that this population is some¬ 
what dwarfed. 

—ERIC H. SEDGWICK, Harvey. 

Copulatory Behaviour of the Pink-eared Duck.—According to Frith 
(Waterfowl in Australia, 1967) copulation, and the display associated with 
it, have not been observed for the Pink-cared Duck (Malacorhynchus 
membranaceus). On Saturday, September 23, we observed this behaviour 
at Lake Claremont in the early morning, about 6.45 a.m. Unfortunately 
we were not able to watch the display completely. We were attracted by 
a commotion which suggested territorial display. One duck appeared at 
first to be driving another away, flapping close to the surface of the water. 
The male mounted the female on the water, clasping the nape of her neck 
in his bill. We will attempt to observe this species more systematically on 
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Lake Claremont. At present there are from 4 to 6 pairs on the Lake, and 
by the end of September two pairs had ducklings, one brood of 4 and 
one of 5. 

—DAVID and MARK HUTCHISON, Swanbourne. 

Wanderer Butterfly Sightings in Western Australia (September 1971 to 
May 1972).—In September 1971, I published a paper (W. Aust. Nat., 12: 
25-27) on the occurrence of the Wanderer Butterfly, Danaus plexippus, 
in Western Australia. Since then, the following sightings of this butterfly 
have been reported to me. 

Wembley Downs, 22 February; Woodlands, 23 February; Wembley, 

5 March; Riverton, 21 March; Kalamunda, 22 March; Palmyra, 22 

March; Cottcsloe, 1 April; Kalamunda, 6 mi. E. of, 9 April; between 

Toodyay and Northam, 15 April; Armadale, 23 April; Darlington, 

23 April; Mt. Yokine, 25 May. 

The above sightings concern one or two butterflies on single days. It 
is perhaps still too early to decide whether the Wanderer is increasing in 
numbers and breeding range around Perth and in parts of the south-west. 

—L. E. KOCH, Western Australian Museum. 

Sightings of the Aquatic Fern, Salvinia auriculata , in the Canning 
River.—On August 28 and September 14, 1972, Salvinia auriculata was 
observed in Aquinas Bay, Canning River, a region subjected to brackish 
estuarine conditions in summer. Earlier in the month it was observed 
washed ashore further west at Point Mt. Henry and the river stretches 
approaching Canning Bridge. 

Appearance of this bouyant aquatic fern followed calm still days, 
the plant apparently drifting downstream with the influx of freshwater 
after winter rains. Such a sighting has not been reported in the last 11 
years. 

The abundance of the plants indicates that S. auriculata must be 
spreading in the upper stretches of the river, past the Riverton Bridge, 
where year round aquatic conditions are fresh. 

Such drift plants did not survive in this region of the river and are 
usually washed ashore during following windy conditions. 

N. SAMMY, Aquinas College, Manning. 

Frequency of Leg Damage in Gulls.—Some large flocks of Silver 
Gull, Lams novaehollandiae, were observed near sundown on the south¬ 
east beach of Pink Lake, four miles north of Espcrancc on the 23rd and 
24th of January, 1972. Here they assembled after flying in from the ocean 
beaches before moving across to roost on a mudflat at the eastern end 
of the lake. It was noted that a very high proportion of the gulls were 
standing on one leg. A representative section of the flock was counted, 
and of 68 birds, 29 appeared to be one-legged. Closer observation of the 
birds as they took off in flight, or were thrown off balance by the wind, 
indicated that perhaps a fifth of the gulls standing on one leg were in 
fact two-legged, but behaved as though they were too lame to rest their 
weight on both legs for any length of time. One or two proved to be two- 
legged without any obvious signs of lameness, and they may have been 
resting on one leg for preference. The leg damage seemed to be commoner 
in adult birds than in birds with juvenile plumage, and a count of 18 
juveniles showed only three one-legged individuals. 

Similar counts were made by one of us (L. E. S.) during the second 
week of February at a number of beaches on the west coast with the 
following results: Crawley Bay, one one-legged bird among 42; Bunbury, 
no one-legged birds among 55; Busselton, no one-legged birds among 30; 
Mandurah, three one-legged birds among 94. 

It is usually assumed that gulls lose a leg while swimming on the 
sea as a result of attack by fish. These observations strongly suggest that 
this type of predation is considerably more intense in the Southern Ocean 
near Esperance than it is in the Indian Ocean between Perth and Busselton, 
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and the distribution of damage between adults and juveniles suggests that 
the high rate of predation has been continuing for at least a year, and 
probably much longer. 

—F. MONTGOMERY SAUNDERS, E. H. SEDGWICK 

and L. E. SEDGWICK] 

The Rainbow Lorikeet (Trichoglossus moluccanus) in Perth, Western 
Australia.—On 31 March 1968 I heard and saw a pair of strange lorikeets 
flying westward over Wembley. They were too large for Glossopsitta. The 
sun momentarily caught the red breast of one bird, confirming my sus¬ 
picion that they belonged to Trichoglossus. The birds flew close together; 
their plump bodies, rapid wing-beats, direct unwavering flight, and occa¬ 
sional screeching call-note at once distinguished them from all local parrots 
of similar size. 

From that time until December 1971 I have received a dozen reports 
of one to six large lorikeets in certain suburbs of Perth, viz. Crawley 
Shenton Park and Daglish. Most of the observations were in the grounds 
of the University at Crawley. The most outlying record was from Goose¬ 
berry Hill, where two birds were seen perched on a Marri (Eucalyptus 
calophylla) on 11 April 1972. The birds in the metropolitan area were seen 
to feed at the flowers of the Lemon-scented Gum (Eucalyptus citriodora) 
Marri (E. calophylla), Red-flowering Gum (E. ficifolia) and Coral Tree 
f Erythrina indica). 

Only one observer (Mr. Robert Humphries) noted the colour of the 
neck-band. It was clearly not red, which precludes the Red-collared Lori¬ 
keet (T. rubritorquis) of northern Australia, from the Kimberley Division 
east to northern Queensland. Presumably the present birds are the Rain¬ 
bow Lorikeet (T. moluccanus) of eastern Australia, south from Cape York 
to Victoria and southern South Australia. 

Because of their vigour and aloofness, I believe these birds are not 
escapees from captivity but reached Perth unaided from south-eastern 
Australia. The nearest population of Rainbow Lorikeets is that of Eyre 
Peninsula, 1,200 miles east of Perth. Most of the intervening region is 
well wooded with eucalypts and melalcucas, flowers of which should sus¬ 
tain west-bound lorikeets. The least favourable tract Rainbow Lorikeets 
would have to cross is the one to two hundred miles of sparsely wooded 
country round the head of the Bight. Such a crossing, however, should 
not be difficult for strong-flying birds like these. But what would impel 
them to cross such a relatively inhospitable tract? One possibility is that 
most eucaiypts failed to flower in south-eastern Australia during the 
great drought of 1967. 

I am grateful to the following gentlemen for their unpublished ob¬ 
servations: J. Budge, J. A. Estbergs, R. B. Humphries, A. R. Marshall, 
A. Robinson, D. L. Serventy, A. D. Sieber, R. H. Stranger and R. Tomp- 
sett. 

—G. M. STORR, Western Australian Museum, Perth. 

On Egg Deposition by Cuckoos—In this journal, 12 (3), February 
1972: 69 appears an article under the title “Egg Deposition by Golden 
Bronze Cuckoo in a Yellow-tailed Thornbill’s nest”, which contains infor¬ 
mation that I feel requires further comment. 

Whilst it is my belief that photographic evidence will be necessary 
to finally and conclusively prove the method of placement of eggs by 
cuckoos into domed nests, certain physical facts cannot be ignored, as 
thev may have been by those who hold to the view expressed by Robin 
Hill (Australian Birds, 1967, p. 117) and repeated in the above-mentioned 
article. 

These physical facts are:— 

(a) Some dome-shaped nests have long and steeply upward sloping 
entrance tunnels leading to the egg chamber, particularly so in Australia 
in the case of the genus Gerygone and to a lesser extent the genus Acan- 
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thiza. In some cases the distance between the commencement of the tunnel 
and the lip of the egg chamber is as much as 40 mm and may be more, 
whilst the internal diameter of the tunnel is often 20 mm and less. 1 find 
it difficult to accept the contention that a bird could “eject” an egg up¬ 
wards with sufficient force to propel it into the egg chamber of such nests. 
Likewise I find it difficult to accept that a cuckoo could so contort its 
body as to allow it to gently deposit an egg in such a chamber and yet 
keep its wings and tail outside the nest. 

(b) The smaller cuckoos and most of their hosts, particularly warblers 
and thornbills, lay eggs with shells that are fragile and easily dented, 
cracked or broken. One of these eggs dropped on another from as low 
as 15 mm or 20 mm will frequently cause a dent in the shell of one or 
the other. A cuckoo's egg “ejected” into a nest would almost certainly cause 
a dent in any egg if struck when landing or coming to rest or receive 
damage to itself, yet it is a rare occasion when one finds any of the eggs 
in a nest parasitised by a cuckoo, other than the Channel-billed Cuckoo 
(Cythrops novaehollandiae) in a damaged state. 

In presenting these two facts I am not rejecting the possibility that 
cuckoos may at times deposit eggs in dome-shaped nests by the method 
described by Hill, but 1 do feel that this method could only be used 
on domed nests with short horizontal entrance tunnels or with side en¬ 
trances without tunnels, such as those constructed by the members of the 
genus Malurus . In actual fact two of the most common hosts to our 
smaller cuckoos are the various members of the genus Gerygone and 
Acanthizci. 

Finally, it is usual, in fact almost invariable practice for cuckoos, at 
least in Australia, to remove one of the eggs of the foster species from 
the nest, either before or after deposition of their egg. If this were not 
so, one would expect to frequently find Acanthiza nests with four and 
five eggs, including a cuckoo’s egg, or Gerygone nests with four eggs in¬ 
cluding a cuckoo’s egg and so on, whereas such findings arc indeed un¬ 
common. To remove an egg from a nest a cuckoo must of necessity enter 
the nest, at least partially, to enable it to pick up an egg and remove it. 
In addition, the cuckoo removes the egg some distance from the nest, 
not simply dropping it beneath the nest. If they arc capable of lifting a 
host’s egg from the nest and carrying it away, I see no reason to doubt 
that they could not or would not place their own egg into the nest in a 
similar manner. 

—GORDON R. BERULDSEN, Kenmore, Queensland. 


EXCURSIONS 

PENGUIN ISLAND, SAFETY BAY 

On May 4th and 5th, 1972, members of the Western Australian 
Naturalists’ Club held an excursion to Penguin Island, during which an 
ecological survey of the island’s plants was made. Not all those taking 
part had done any type of ecological recording before. Therefore the two 
exercises that were completed were intended to introduce members to some 
of the methods that can be used. 

On May 4th, 14 members made a belt transect of the island from east 
to west across the highest point. All plants within a square metre of the 
tape were recorded, and the height above sea level was also measured. 

On May 5th, seven people took part in a general survey of the island 
(excluding the bird sanctuary, as it was thought that it would cause too 
much disturbance to the nesting gulls). The survey was accomplished by 
spreading out in a line across the island and, when in position, each 
observer recorded all the plants visible within a 10 ft. radius of where 
he stood. The whole line moved forward for 50 paces, halted, and re¬ 
corded again. This manoeuvre was repeated a number of times until the 
southern cliffs were reached. 
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-Details of transect. 



















No record was made during either survey of annual grasses or herbs 
since they were only just appearing above the ground and could not be 
determined accurately. Any shrubby plant that could not be identified on 
the spot was tagged and determined later with the aid of the Western 
Australian Herbarium. 

Figure 2 shows the results of the transect. It illustrates the fact that 
some plants such as Tetragonia zey fieri. Spini/ex longifolia and Anthericum 
divaricatum can exist in the harsh conditions of moving sand; while others 
e.g. Acacia rostcllifera and Spyridium globulosum , only grow in more 
sheltered areas. There are, of course, other factors which have not been 
considered, shade, for example. 

The survey demonstrated very clearly the distribution of plants into 
various ecological niches. These have been described by G. M. Storr (“The 
flora of the Shoalwater Bay islands,” \V. A ust. Nat., 8, 1961: 43-50). We 
were concerned with the three principal habitats: — 

1. Level or gently sloping rock with a thin mantle of soil. 

la. Northern part of the island. 

lb. Southern part of the island. 

2. Windward slope of dunes. 

3. Leeward slope of dunes. 

Area 1 is divided into two portions, (a) north and (b) south, of very 
different appearance. To the north the shrubs are low and rounded, while 
in the south they are tall and more open in habit. The survey attempted 
to determine whether there were any definite differences between the 
flora of these areas. 

The greatest variety of plants were found in area 2, with 23 different 
species recorded, none of which, however, were entirely restricted to this 
area. 

Area 1 was the next in numbers, with la having 21 species and lb, 
18. Of these Frankenia pauciflora is confined to the area. Four species 
were found only in area la, and another one only in area lb. They were: 
in la: Salicornia sp., Pittosporum phyllyraeoides, \V i/sonia backhousei , 
Oxalis corniculata. In lb: Calocephalus brownii . 

Area 3 had the densest plant cover but the lowest total of species, 16. 
Six of them, however, were confined to this area; Conostylis candicans, 
Clematis microphylla, Cassytha racemosa, Exocarpos aphylitis , Myoporum 
insulare and Helichrysum cordatum. 

The most interesting problem concerns the differences in flora between 
areas la and lb. The soil slope and composition, as well as the presence 
of ground-nesting birds, could all be having an effect. 

Plants not included in Storr (1961) as growing on the island are: _ 

SANTALACEAE 

Exocarpos aphyllus R.Br. shrub growing in Acacia rostcllifera scrub. 

FABACEAE 

Hardenbergia comptoniarui (Andr.) Benth. climber, on dunes. 

A large grey seed was found among the wrack at high tide line on 
the Shoalwater Bay side of the island. It proved to be Caesalpinia bonduc, 
a pantropical plant. It is interesting to speculate whether it drifted here 
from the Kimberleys, Indonesia or even further afield! 

—PENNY HUSSEY. 
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SOME ABORIGINAL STONE ARRANGEMENTS, SECURE BAY 
REGION, KIMBERLEY DIVISION, WESTERN AUSTRALIA. 

By JOHN SOFOULIS 


ABSTRACT 


Aboriginal stone arrangements, believed to be of some antiquity, were found at 

jhree separate sites in the Secure Bay region of the Kimberley District. The arrangements 
^re attributed to ancestors of a seafaring branch of the now disbanded Wororra people, 
pne site with a circle of stones and a number of abstract arrangements possibly rep¬ 
resents an increase site for yams. The other two sites each depict a reptilian figure. 
The serpent-like arrangement at one of them may be attributed to a diffusion of a 
.southern Kimberley mythology and possibly represents the rainbow serpent "Galaru." 

The arrangement at the other site is a goanna-liko figure portrayed without legs and 

(ail. Recorded mythology from the adjacent Ungarjnyin tribe suggests that the figure 

(epresents “Yadara", a goanna* which became a piece of stone after being dismembered 
py a grasshopper. 

The sites were probably used by the Wororra people for secret rites and totemic 
increase ceremonies which formed part of their cultural and ceremonial life. 


INTRODUCTION 


Some aboriginal stone arrangements were located at three separate 
sites in the Secure Bay region of the West Kimberley coast of Western 
Australia. The arrangements were spotted from the air in 1966 whilst 
conducting geological traverses by helicopter on the Yampi 1:250,000 
Sheet area (Sofoulis et. al., 1971). Subsequent traverses in the same area 
during 1967 afforded an opportunity for recording the arrangements. 

The three sites lie within the territorial ground previously occupied 
by the now disbanded Wororra* people. One of the sites includes a 
circle of stones with a number of associated abstract arrangements. The 
other sites each depict enlarged naturalistic representations of different 
reptilian figures. 

Other sites probably exist within the area. Elkin (1933b) has recorded 
some stone arrangements, including symbolic shapes and heaps or cairns 
of token stones, from sites near the head of the adjacent Walcott Inlet 
(Ungarinyin country). Heaps of token stones as well as Wororra art gal¬ 
leries (commonly featuring the mouthless Wondjina figures) were first 
recorded from the Glenelg River area by Grey (1841). Some Wororra 
rock paintings of this region and their mythological interpretation were 
subsequently described by Love (1930). The “Ungoodju Stone”, a natural 
megalith of phallic aspect, and once revered by the Wororra, is illus¬ 
trated by Idriess (1964, p. 137). 

The area is now uninhabited. With the abandonment of the Port 
George IV, Kunmunya (Kwinana), Munja, Wotjulum and Sunday Island 
Missions, and transfer of indigenous tribes to more southern areas, the 
ancient cultural practices of the various communities have either been 
curtailed, abandoned or superseded, and the few remaining survivors no 
longer inhabit or visit their ancestral grounds. 


LOCATION 


The sites of the stone arrangements are shown on Plate 1, which is 
also a geological map of the area. The three sites are found as isolated 
mudflats flanking a rugged rocky peninsula that forms the western arm 

* Elkin (1933b) incorrectly refers to it as an "iguana” in his paper, 
t Wororra, also spelt Wurara, Worrora, Worora. 
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of The Tunnel entrance to Secure Bay. Shoal Bay and Collier Bay lie to 
the north of the peninsula and a large tidal estuary, constituting the west¬ 
ern extension to Secure Bay lies to the south. Fresh water is obtainable 
from the creek that drains into the upper reaches of the tidal estuary. 

Coastal and estuarine sectors adjacent to the stone arrangement sites 
are accessible from the sea. Conventional access from the southern main¬ 
land areas is prevented by the high escarpments and rugged sandstone 
terrains of the McLarty and High Ranges. 
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The nearest permanent settlements are those of the iron ore producing 
c entres at Yampi Sound (Koolan Island and Cockatoo Island) to the 
northwest, and Oobagooma homestead, a cattle station situated to the 
s outhwest near the upper tidal reaches of the Robinson River. 

TRIBAL GROUNDS 

Elkin (1933b) placed the area within the tribal boundaries of the 
\Vororra people, a mainland tribe with territorial grounds that extended 
jPland and along the coast south from the Prince Regent River to King 
^ound. The adjoining country east of Walcott Inlet belonged to the Un- 
^arinyin people, whilst that to the south was formerly Ungumi (or Ung- 
jpmi) territory (Capcll, 1939). Plate 2 (after Tindalc, 1940) shows the 
jtre-existing tribal areas. 



Pinto O 


A seafaring branch of the Wororra previously centred on Augustus 
Island, was described by Love (1917) as having used detachable double¬ 
decked rafts (called “Kahlua ’* in Wororra) for travelling between islands 
and coastal mainland parts in search of food (principally fish, turtle, 
dugong, etc.). In view of the general inaccessibility of the mainland areas 
adjacent to Secure Bay, it is reasonable to attribute the stone arrangements 
to ancestors of this seafaring branch. 

SITES 

Isolated dry mudflats devoid of vegetation provide the natural sur¬ 
faces on which the stones are arranged. These and other mudflats of 
smaller or larger dimensions constitute silted areas bordering the land¬ 
ward fringes of mangrove-forested tidal estuaries, marshes and sheltered 
bays. They consist of a heavy textured saline clay which dries out super¬ 
ficially to give a firm, grey, puffy, salt-impregnated surface commonly 

* Kahlua: A detachable double-decked raft generally constructed of mangrove logs. 
For details and use, see Love (1917) and Campbell and Bird (1915). Use o~f this craft 
extended from King Sound to Prince Regent. The Wunambal (or Unambal) tribe north of 
the Prince Regent used the dug-out canoe "Palumbi", which was possibly of Melanesian 
influence. 
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coated with white crystalline or powdery, salt encrustations, and some¬ 
times marked with polygonal shrinkage cracks. 

The stones arranged at the three sites are restricted to the emerged 
dry sections of the flats although it is likely that parts of them would 
be inundated periodically by king tides. 

MATERIALS USED 

The stones used in the arrangements were collected either in situ or 
from adjacent rock exposures. They consist of discrete natural-weathering 
slabs and subrounded boulders ranging from 4 to 30 inches long and 3 to 
12 inches across, the majority being natural shed material between 8 and 
16 inches long and 6 to 12 inches across. 

The stones arranged on the south side of the peninsula (sites A and 
B) were collected from nearby exposures and consist of basaltic rock and 
sandstone. It is possible that the hard, fresh basalt from this area also 
provided the Wororra people with material for manufacturing the “lem- 
bulya” or stone tomahawk (illustrated in Love, 1917). The arrangement 
on the north side (site C) consists mainly of ferruginous glauconitic sand¬ 
stone collected from nearby breakaway exposures, or shed from low 
rock platforms exposed on the mudflat floor, both of which provide a 
ready source of discrete stones. 

Oxidised and iron stained mudstones and siltstones which overlie the 
glauconitic sandstone at this site crop out as massive rocks with little 
“shed” material and consequently were not used in the arrangement. 
However, gougings noted in the limonitic and ochreous varieties probably 
provided a source for some of the various coloured mineral pigments 
used in gallery paintings, artifacts adornment and body decoration. 

STONE ARRANGEMENTS 

The sites containing the stone arrangements arc shown on Plate 1 
as sites A, B, and C. The arrangements are: 

Site A 

The multiple arrangements at this site are shown in Figures 1 and 2. 
They include a closely-spaced circle of stones approximately 3 feet in 
diameter (Figure 1) and other associated abstract patterns of separated 
stones some of which clearly depict C or U-shaped symbols. (Figure 2). 
These latter shapes are similar to the U and J-like spaces enclosed by 
small stones and which Elkin (1933b) described as “sacred increase sites 
sanctified by mythology and related to food supply,” the symbols in this 
instance being described by Elkin as representing the edible yam. Elkin 
(1933b) also records that the performances of the appropriate riles (usually 
referred to as “talu” rites) at such secret sites appeased the pre-existent 
spirit of the particular totem concerned and that such ceremonies per¬ 
formed at the appropriate season (usually just before the period when the 
totem species normally increase) ensured an increase of that species and 
so provided for the future food supply of the tribe. 

Site B 

This single arrangement consists of closely-spaced stones (Figures 3 
and 4) which depict a serpent-like figure with recumbent head and pos¬ 
sibly a recumbent or coiled tail although this portion appears diffuse and 
has possibly been disturbed by tidal inundation. The overall length of 
the figures excluding recumbent parts is approximately 80 feet. There are 
large upstanding stones near the mouth of the serpent, but their signifi¬ 
cance is not known. 

It is possible that the figure represents “Galaru” the rainbow serpent 
who featured in the mythology of Southern Kimberley tribes and who 
was associated with the rain and sky (Elkin, 1938). The depiction of the 
serpent at this site may therefore represent an encroachment or a diffusion 
of more southern mythologies. 


124 



125 


■Air view of Serpents Head. Site B. Fig* 4.—Air view of Serpent. Site 




Site C 

This single arrangement (Figure 5) is by far the most interesting 
since it is little disturbed and shows a closely-spaced arrangement which 
depicts the head and thorax of a reptilian figure. Neither legs nor tail 
are represented but from the diamond-shaped head and its inclination 
to the thorax, the arrangement strongly suggests a goanna. 
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Fig. 5.—Air view of Site C. 
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The base of the thorax is 10 feet across whilst the overall length 
of the whole arrangement is approximately 53 feet. The thorax is separ¬ 
ated into two unequal parts by a line of stones placed off-centre down 
its length. A further line of stones is arranged along the central part of 
the head’s long axis, but there is no continuous link to the extremities. 

Although the division of the thorax into two unequal parts could be 
attributed to the originator’s lack of perspective or artistic ability this 
offsetting might have been intentional as when viewed from an approp¬ 
riate distance on the eastern side, the dividing line gives the illusion of 
a medial lineament. 

The subdivision of the head and thorax is possibly a crude form of 
X-ray art known by anthropologists to be confined to limited coastal 
areas of Northern Australia and attributed to a Melanesian influence. 
Non-representation of legs and tail sections could be explained by real¬ 
istic representation being replaced by symbolism whereby a great rep¬ 
resentative of the totem may have left a permanent symbol at the site 
in the form of only part of his body. 

There is also the possibility that the creator of the arrangement may 
have been unable to fully express what he attempted to portray. How¬ 
ever, it seems more reasonable to believe that the omissions were delib¬ 
erate and meaningful, and that the creator was deeply inspired by religious 
ideals and spiritual beliefs. 

Since adjoining tribes commonly share descent from the same 
creator ancestors and have related mythologies, the abrupt rectangular 
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germination of the thorax and absence of limbs in the portrayed figure 
probably represents the cult hero referred to in a variation of the Ungar- 

jnyin mythology recorded by Elkin (1933b) where: “.a grasshopper, 

(dzani or terke) flew from Djaningari (an Ungarinyin horde country of 
which it is the totem) to Indalgam (a Wororra tambun), where he found 
An iguana named Yadara. He cut off the latter’s hind legs and tail after 
which he (Yadara) became a piece of stone .” 

It is therefore suggested that the figure perpetuated in the stone 
Arrangement commemorates the lizard, “Yadara”, and that the site is 
indeed the Wororra territory or tambun previously known by the Wororra 
tribe as “Indalgam”. 


AGE AND SIGNIFICANCE 
OF ARRANGEMENTS 

The arrangements are believed to be a reflection of Wororra culture 
and a link with their mythological and historical past. Since Aboriginal 
culture is a product of long development, it is therefore believed that 
the arrangements could be of some antiquity although it is almost impos¬ 
sible to suggest even approximate dates. 

Most of the stones are partly embedded in the hard, dry mud floor 
and from their ferruginous coatings and general weathered appearance, 
they have probably lain in these positions for many generations. Howevei, 
it is likely that periodic repositioning of some of the stones may have been 
required where these were disturbed by extreme tidal inundation. 

The significance placed on the series of arrangements by the Wororra 
people would be similar to the anthropological findings from adjacent 
regions. That is the sites were probably of great importance in both ritual 
and ceremony, and that they may have formed part of a sanctified series, 
where novices admitted further into the secret tribal life were conducted, 
and where the appropriate ceremonies were performed, and the meaning 
of each arrangement and its association with the site and with that portion 
of tribal territory was carefully explained to them by the “ciders.” 

In this way the sacred mythological and tribal history may have 
passed to succeeding generations, and as Elkin (1933a) has recorded, “the 
performance of such rites served to strengthen the moral and social sanc¬ 
tions of the tribe and ensured its preservation and persistence.” 
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SOME NOTES ON THE DECLINE AND SUBSEQUENT RECOVERY 
OF MAMMAL POPULATIONS IN THE SOUTH-WEST. 

By D. H. PERRY, Victoria Park. 

The very serious decline in numbers of the small marsupials inhab¬ 
iting the south-west part of the State in the late 1930’s has been referred 
to in past numbers of the W. A. Naturalist. Some valuable observations 
referring to this matter appear in 3 (5): 101-103; 4 (6): 125-141; and 8 (6): 

My own conclusions, based on observation and discussion with many 
interested people, indicates that there was a catastrophic collapse of popu¬ 
lations of possums (both Trichosurus vulpecula and Pseudocheirus pere- 
grinus), Woylies (Bcttongia penicillata), Quokkas (Setonix brachyurus), and 
Tammars (Macropus eugenii) during the period 1938 to 1944. Prior to 
this these animals were quite common within their respective habitats. The 
Brush Wallaby (Macropus irma) did not appear to be so seriously affected 
and whilst numbers were reduced it has continued to inhabit all of its 
usual haunts and in recent years appears to be gaining in numbers. 

Destruction of habitats and interference with the environment must 
have been important factors in this depiction but it seems logical to assume 
that the sudden drastic and widespread reduction in numbers could only 
be achieved by a disease striking populations completely susceptible or 
unresistant to it. Introduced foxes and feral cats would undoubtedly have 
had some effect in reducing the numbers of small marsupials but we 
have the situation where discrete populations have survived in spite of 
these predators and are now increasing despite their continuing presence. 
Good examples of this are the Ringtail and Brushtail Possums which by 
about 1945 had practically disappeared from the Jarrah and Marri forests 
of the south west. 

In January 1973 on a journey from Perth to Albany by road I 
counted five dead Brushtail Possums and one Ringtail between Armadale 
and Williams. One can now find “possum trees” in many parts of our 
State forests, these are trees with well defined tracks of scratch marks in 
the bark, leading up to a hollow in which a Possum has made its home. 
These trees were a feature of our forests when I was a young man but 
they gradually disappeared until one could travel all day in our Jarrah 
forests and never see one. That they are becoming increasingly easy to 
find now is most heartening and encouraging. 

Scattered populations of Woylies exist from Dryandra to Lake Muir 
down the eastern side of the Jarrah forest where it intermingles with 
Wandoo. This little animal has been able to maintain itself at Dryandra 
under Forest Department protection and now appears to be regaining a 
foothold in the forests to the south. 

Quokkas occurred abundantly where a dense low cover of vegeta¬ 
tion afforded them the protection they needed, mainly around swamps 
and along creek and river courses, from the valley of the Helena River 
eastwards to its junction with the Darkan, and south to the south coast. 
With the exception of a very few discrete groups these animals have van¬ 
ished from this region. It was thought at one stage that they were actually 
extinct on the mainland but happily this has not proved to be the case. 
Hopefully these isolated groups will eventually succeed in restocking their 
old haunts. 
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As a matter of interest and to satisfy my own curiosity I decided in 
January 1970 that I would examine as thoroughly as 1 was able a small 
area with which I had been very familiar since about 1945. It has been 
swept by some very severe fires in that time and 1 thought it would be 
interesting to find out just what native animals have been able to survive 
these fires and predation by introduced foxes and feral cats. I knew little 
or nothing about trapping apart from some advice and help given me by 
Dr. Stephen Davies of CSIRO Division of Wildlife Research but this 
was enough to get me started. 1 started operations with two wire cage 
type traps, one end of which operated as a trap door. In the following 
year I added twelve aluminium tunnel type traps. I also made a number 
of pit traps by soldering tins together and then removing one end and 
these were sunk in the ground with the open end at ground level. Glass 
jars were also used as pit type traps and were tied to flowering Banksias 
and Christmas trees. The wire cage and tunnel traps were baited with 
raw and cooked meat, bread, and a mixture of peanut butter, honey and 
oatmeal. Pit type traps were baited with a little honey and water which 
attracts many insects and which in turn induces insect eating animals, 
small lizards and frogs to enter them. All animals were released after 
recording and in some cases being photographed, nearly all of them 
where they were caught. They were not marked in any way and so 
some may have been trapped more than once. However the object of the 
exercise was to try and find out what animals were present with little 
emphasis on their numbers. 



THE STUDY AREA 

The study area lies about four miles E.S.E. of the town of Denmark. 
It is situated between the northern shore of Wilson Inlet and the old 
Albany to Denmark railway which has now been closed and gazetted as 
road no. 14132. The area comprises Public Utility and Recreation reserve 
23120 which has an area of about 100 acres and the adjoining southern 
part of Location 3622 which lies south of the old railway adding an 
additional 40 acres. It is bounded on the north by farm land and pastures, 
on the east by bushland and some part cleared farm land, on the south by 
Wilson Inlet and on the west by uncleared and part cleared farm land 
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which includes a holiday camping area. Reserve 23120 still carries its 
original vegetation whilst the southern part of Location 3622 has been 
part cleared but is reverting to bushland again. 

The study area includes four fairly distinctive environments as fol¬ 
lows:— 

(a) Low rises or hills carrying rather stunted Jarrah (Eucalyptus mar - 
ginata), Marri (Eucalyptus calophylla), Yellow Tingle (Eucalyptus guilfoy- 
lei), Sheoak (Casuarina fraseriana), Banksia grand is and Persoonia longi- 
folia. There is a fairly dense low ground cover of Blackboys (Xanthorr- 
hoea preissii), Agonis parviceps , Agon is flexuosa (a scrubby form), Agonis 
hypericifolia, Adenanthos cuneata, Davicsia sp., Jacksonia sp., Dasypogon 
bromeliaefolius, Podocarpus drouyniana being some of the larger and more 
noticeable species. Soils are sandy to gravelly and laterite rocks and bould¬ 
ers are common on the hill tops. 

(b) Deep sandy soils carrying mainly Banksia attenuata, Banksia ilici- 
folia, Casuarina fraseriana, Blackboys and many low scrubby species. 

(?) Sandy flats carrying scattered paper barks and Christmas trees, oc¬ 
casionally Eucalyptus megacarpa and Banksia littoralis. 

(d) Swampy areas carrying teatree and paper barks, Banksia littoralis 
and a number of species of Cypcraceae and Restionaceae. Along the 
shores of the inlet Banksia verticillata is common. 

RESULTS OF THE TRAPPING PROGRAMME 

Three only of the environments described above were examined, 
namely (a), (b) and (d). The animals caught in each were as follows:— 


Type (a). 

Sminthopsis murina . 3 

Tarsipes spenserae . 3 

Isoodon obestilus . 2 

Type (b). 

Isoodon obesulus . 5 

Rattus fuscipes . 8 

Feral cats . 3 

Type (d). 

Isoodon obesulus . 9 

Rattus fuscipes . 43 

Hydromys chrysogastor . 3 

Rattus rattus . 6 


In addition to the animals actually caught the following also inhabit 
the study area:— 

Grey Kangaroo, Macropus fuliginosus: Frequently seen. 

Brush Wallaby, Macropus irma: Frequently seen. 

European Fox, Vulpes vulpes: Tracks are frequently seen but the 
animal itself rarely. Often heard at night. 

European Rabbit, Oryctolagus cuniculus: Moderately abundant and 
often seen. 


SUMMARY AND COMMENT 

Seven species of native animals have been identified so far from the 
study area, ranging from the tiny Tarsipes and Sminthopsis to the big 
Grey Kangaroo. It is interesting to learn that despite predation by intro¬ 
duced foxes, feral cats and European rats and the effects of repeated 
severe fires many small native animals are surviving on this area. 

It should be mentioned that the trapping of native fauna is prohibited 
by law but it is possible to obtain a licence from the Department of 
Fisheries and Fauna to cover work such as that outlined in this report. 
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BIRDS OF THE HARVEY DISTRICT 

By ERIC H. SEDGWICK, Harvey 

SUMMARY 

Annotated notes are given on 118 species recorded between 1962 and 1972 in an 
area of 100 square miles centred on Harvey, with remarks on habitat preference and 
seasonal movements. 

SCOPE OF OBSERVATION 

The area under consideration is a strip extending from the Indian 
Ocean twelve miles west of Harvey, to the Stirling Dam, eight miles east 
of Harvey townsite. The strip is five miles in width, extending from two 
miles north of the townsite to three miles south of the townsite, an area 
of one hundred square miles (25,899 ha.). 

Localities of significant observations made outside of this area will 
be named specifically. 

Travelling from the Ocean eastward, one encounters: 

(a) The ocean beaches, straight and sandy, running almost north and 
south. The development of a beach resort at Myalup has commenced. 

(b) The dunes—mobile dunes and stable dunes. 

(c) The coastal lakes, comprising the southern end of Lake Preston 
and the adjacent Lake Josephine. 

(d) The sand zone, with coastal forest of marri (Eucalyptus calo- 
phylla), tuart (Eucalyptus gomphocephala) and peppermint (Agonis flex- 
uosa). Much of it is cleared or part-cleared for grazing or for pine plan¬ 
tations. There are some shallow swamps most of which have been drained 
and none of which affords adequate refuge for waterfowl. 

(e) The clay zone, commencing six miles west of Harvey, where only 
remnants of the original vegetation—probably marri forest—remain. This 
zone has been developed as irrigated pasture land. The town of Harvey 
is situated to the east of this zone. 

(f) The Darling Range. Much of this is State Forest—mainly marri 
and jarrah (Eucalyptus marginata). Jarrah die-back, caused by the fungus, 
Phytophthora cinnamomi, has taken some toll of the jarrah in this area 
and some of the worst affected parts have been cleared and planted ex¬ 
perimentally with other eucalypts of several species. 

(g) The Harvey River valley. The river valley transects area (f) and, 
in a sense, is part of it. Waters of the river have been impounded in the 
Stirling Dam and in the Harvey Dam. There has been some pastoral 
development in the river valley and there are extensive pine plantations. 

PERIOD OF OBSERVANCE 

The writer has resided in Harvey since August 1962. A few obser¬ 
vations were made prior to that time during casual visits. No special 
attempt has been made to give the study area even coverage. 

SPECIES CENSUS IN TOWN AREA 

During 1970 and 1971 a record of species present in the vicinity of 
the writer’s residence during a succession of fortnightly periods was main¬ 
tained. In 1972 this survey was extended to the whole of the built-up por¬ 
tion of the town area. This record has provided an index to movements 
within the area. 

SPECIES LIST 

Emu, Dromaius novaehollandiae —Tracks were noted at the southern 
end of Lake Preston in April 1963. 

Giant Petrel, Macronectes giganteus —Following upon rough weather, 
a Giant Petrel was found in Mrs. D. Hall’s farm-house garden five miles 
N.W. of Harvey in June 1964. Apparently the bird was released at Myal¬ 
up Beach but reappeared close to the spot where it was found originally, 
but was later found dead in the vicinity. This was a banded bird — No. 
52868845 — Fish and Wildlife Service, Washington, D.C. My main sources 
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of information were notes published in the “Harvey-Murray Times” of 
June 26, and July 3, 1964. The bird was probably found c. June 21 at 
the end of an extended gale. It had been banded on February 13, 1964 
at Bird Island, South Georgia (lat. 54° 00’ S., long. 38° 00’ W.) as a young 
bird before it was able to fly. Both species of Giant Petrels (M. giganteus 
and M. halli) are now known to breed on Bird Island, but in view of the 
age of the bird it was more likely to have been the later breeding M. gig¬ 
anteus. 

Dove-Prion, Pachyptila desolata —On June 10, 1964 a dead Dove 
Prion found about two miles from Harvey, was brought in. It was quite 
fresh and superficially in excellent condition. This was a season of pro¬ 
longed gales—see preceding note. 

Wedge-tailed Shearwater, Puffinus pacificus —A few shearwaters, ap¬ 
parently of this species, were flying just beyond the line of surf at Myalup 
Beach on December 27, 1965. One bird was noted off Binninup Beach on 
December 28, 1957. 

Little Grebe, Podiceps novaehollandiae —Noted near Harvey on a 
small pool adjacent to the Harvey River Diversion. Two birds seen on 
November 15, 1964 had a nest, and two birds noted on December 20, 
1970 were accompanied by at least one young chick. 

Australian Pelican, Pelecanus conspicillatus —A flock of, probably, 
nine birds was noted circling over Harvey on June 30, 1964. 

Australian Gannet, Morns serrator —At Binninup on June 15, 1968 a 
flock of from 20 to 30 birds was seen briefly before they disappeared 
into a rain squall. A beach-washed juvenile bird was reported to me. 

Black Cormorant, Phalacrocorax carbo —Two birds in flight noted at 
Harvey Dam on October 31, 1959, and one, perched on a log with a 
Darter and a Little Pied Cormorant, on October 2, 1966. Three were 
noted at Binninup Beach with a Pied Cormorant on September 15, 1966. 

Little Black Cormorant, P. sulcirostris —Observed near Harvey at a 
small swamp adjacent to the Harvey River Diversion. 

Pied Cormorant, P. varius —One noted at Binninup beach with three 
Black Cormorants, on September 15, 1966. 

Little Pied Cormorant, P. melanoleucos —Usually present at Harvey 
Dam, and occurs along the Harvey River Diversion. Noted in a small 
swamp three miles east of the Old Coast Road. 

Australian Darter, Anhinga rufa —One or two birds seen from time 
to time at the Harvey Dam. Three birds—first one and then two, were 
seen on December 2, 1965 and three birds together on April 17, 1966. 

White Egret, Egretta alba —Drainage in the study area has left little 
suitable habitat, but birds are seen occasionally on the clay zone. 

White-faced Heron, Ardea novaehollandiae —These birds are frequent, 
particularly on the clay zone and, at times, by the Harvey Dam. (Sec 
Sedgwick, W. Aust. Nat., 11, 1971: 191, for note on local movements.) 

White-necked Heron, A. pacifica —Single bird noted in April 1965. 
On August 27, 1957, while passing through the Harvey Area, 1 saw two 
birds singly. This was a year of invasion. 

Nankeen Night Heron, Nycticorax caledonicus —Bird seen by a pool 
adjacent to the Harvey River and South-West Highway. 

Brown Bittern, Botaurus poiciloptilus —One bird in December 1957 
seen among Typha and, later, in flight, at a lagoon to the east of Lake 
Preston. 

Straw-necked Ibis, Threskornis spinicollis —Flocks of up to 200 birds 
may be seen in flight over the clay zone or feeding in irrigated paddocks. 

Black Swan, Cygnus atratus —Nocturnal flights over Harvey township 
are not uncommon. At times birds appear on Harvey Dam. Twenty-seven, 
seen on April 5, 1970, was an unusually large number. Small numbers 
occur on Lake Josephine, and, on Lake Preston up to 30 birds have been 
noted on the Southern end. 

Chestnut-breasted Shelduck, Tadorna tadornoidcs —Small flocks have 
been observed on Lake Preston and on the Harvey Dam. 

Black Duck, Anas superciliosa —These birds are fairly frequent 
throughout the area. Up to 100 birds have been seen on Harvey Dam and 
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on Lake Preston and smaller numbers on Lake Josephine. Small parties 
occur along the Harvey River Diversion and along the Harvey River, and 
birds may be seen in flooded paddocks. 

Grey Teal, A gibberifrons —A few birds are usually present on Har¬ 
vey Dam, and others have been seen on Lake Preston and in a swamp 
near Harvey adjacent to the Harvey River Diversion. 

Blue-winged Shoveler, A. rhynchotis —Three birds in flight over the 
townsite on September 22, 1965 appeared to be of this species. 

White-eyed Duck. Ay thy a australis —Seven birds noted on Harvey 
Dam on March 19, 1972. 

Maned Goose, Chenonetta jubata —Birds seen fairly frequently by 
Harvey Dam, where up to 25 have been noted at one time. 

Musk Duck, Biziura lobata —A few birds may usually be seen on the 
Harvey Dam and others have been noted on Lake Josephine and Lake 
Preston. East of the main study area, birds have been seen on pools 
along the Harvey River. 

Black-shouldered Kite, Elatuts notatus —Single birds and pairs are 
seen from time to time over the clay zone. A pair could often be seen 
over a paddock to the south-east of the town from April 1966 until July 
1970, but may have been absent in the summers. Birds have been seen 
most frequently in the April-August period with least frequent sightings 
in February-March and September-October. 

Whistling Eagle, Haliastur sphenurus —Noted over Harvey Dam, Lake 
Josephine, Lake Preston and Myalup Beach. 

Australian Goshawk, Accipiter fasciatus —Recorded twice satisfactor¬ 
ily in the field, once in the town and once over the pine plantation adja¬ 
cent to the Harvey Dam. A bird which had been shot, allegedly while 
attacking poultry, proved to be a sub-adult hen. 

Little Eagle, Hieraaetus morphnoides —Noted occasionally over the 
clay zone. 

Wedge-tailed Eagle, Aquila audax —Single birds noted on several oc¬ 
casions soaring over the town or over the Darling Scarp and once near 
the Myalup Pine Plantation. 

Swamp Harrier, Circus approximates —Noted over a coastal lagoon 
and over Lake Josephine. 

Little Falcon, Falco longipennis —Birds seen occasionally over the 
townsite. A bird seen briefly in jarrah forest was probably of this species. 

Brown Hawk, F. berigora —Noted occasionally over the clay zone. 

Nankeen Kestrel, F. cenchroides —Encountered fairly frequently over 
the coastal plain. Most records fall into the autumn-spring period. 

Stubble Quail, Coturnix pectoralis —This is the only quail satisfactor¬ 
ily identified. Quail flushed from a moist depression between Lake Preston 
and the coast could have been Brown Quail, Synoicus ypsilophorus. Calls 
of Stubble Quail may be heard from time to time from the paddock op¬ 
posite to the writer's home. Records of calls fall into the mid-September 
to mid-March period. 

Banded Landrail, Rallus philippensis —A dead bird found on February 
18, 1971 just outside of the town, was brought to me by Mr. A. Price. 
He thought that the bird might have been killed by striking an overhead 
wire. A second dead bird was brought to me on November 1, 1972; it 
had been badly mutilated by mowing machinery. 

Spotless Crake, Porzana tabuensis —Three dead birds have been 
brought to me. One was thought to have been killed by striking an over¬ 
head wire. Another was killed by a cat. Mr. S. Mitting, who brought in 
this last bird, had been familiar with these crakes, a pair of which had 
nested near his haystack, but had not been able to identify them pre¬ 
viously. 

Dusky Moorhen, Gallinula tenebrosa —One seen on a small swamp 
just to the south of Harvey. 

Swamphen, Porphyrio porphyrio —These birds appear to be fairly fre¬ 
quent among Typha and Juncus at Lake Josephine. I have reliable reports 
of birds at a pool adjacent to the South-West Highway and the Harvey 
River, and from a farm near Wokalup. 
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Coot, Fulica atra —Birds may be seen on Harvey Dam and at times, 
e.g. April 1970, concentrations of several hundred occur. Birds may usu¬ 
ally be seen at the pool adjacent to the South West Highway and just 
south of the Harvey River. 

Banded Plover, Zonifer tricolor —This is not a widespread species but 
l observe birds from time to time in the vicinity of the Harvey townsite. 

Grey Plover, Pluvialis squatarola —Two birds flying off-shore at Bin- 
ninup Beach on December 28, 1959 were almost certainly of the species. 

Red-capped Dotterel, Charadrius ruficapillus —Birds have been noted 
at Lake Preston in small numbers and at both Myalup and Binninup 
Beaches. 

Black-fronted Dotterel, Charadrius mclanops —Noted, usually in pairs, 
at Harvey Dam and, once, at Lake Preston. 

Common Sandpiper, Tringa hypoleucos —Single birds observed on two 
occasions—October 6, 1963 and March 24, 1968—by Harvey Dam. 

Greenshank, T. ncbularia —A call of this species was heard at Harvey 
Dam on April 30, 1967, but I failed to locate the bird. A small flock was 
present at the southern end of Lake Preston on January 30, 1972. 

Little Stint, Erolia ruficollis —Present at Lake Preston in flocks of, 
say, 20 to 30 on April 9, 1972—mainly on an exposed sand bar which 
was cutting off the entire southern end of the Lake. 

White-headed Stilt, Himantopus himantopus —Flocks may be seen at 
the southern end of Lake Preston and one bird was observed at Lake 
Josephine. 

Red-necked Avocet, Recurvirostra novaehollandiae —On April 18, 
1964, 40 birds were associated with 20 White-headed Stilt at the southern 
end of Lake Preston. A few birds were present on April 9 and 23, 1972. 

Silver Gull, Laras novaehollandiae —A few birds may be seen at Bin¬ 
ninup Beach and at Myalup Beach, but they are not frequent. 

Crested Tern. Sterna bergii —Observed in small numbers at both Bin¬ 
ninup and Myalup beaches. In January 1970, a fully fledged juvenile bird, 
active, but unable to fly, was found in a drain on the outskirts of Harvey 
and brought to me. The finders obtained fish for the bird and released it 
the following day at Mandurah. It was reported to have flown off. 

Spotted Turtledove, Streptopelia chinensis —This species was recorded 
at the Harvey Agricultural High School farm by S. R. White in 1956, 
but I saw none until December 3, 1970, when a bird appeared at an 
ornamental pond in the Primary School grounds and drank. The bird 
was viewed from a distance of 7m in a good light. 

Senegal Turtledove, S. senegalensis —These birds have been observed 
only in the town. I have no evidence of more than five being present at 
any one time. Usually they are seen singly or in twos, and several weeks 
may pass without any being seen. 

Common Bronzewing, Phaps chalcoptera —Recorded near Harvey and 
on the Old Coast Road near Myalup. 

Purple-crowned Lorikeet, Glossopsitta porphyrocephala —Flocks ap¬ 
pear from time to time and have been recorded in all months except May 
and June. Recorded appearances have been more frequent in summer 
and seem in some cases to be associated with the flowering of eucalypts 
e.g. Lemon-scented Gum Eucalyptus citriodora. 

Rainbow Lorikeet, Trichoglossus haematodus —At least two birds were 
present on the townsite from January 12, 1964 until mid-March, 1964 or 
later. Cage escapees? 

White-tailed Black Cockatoo, Calyptorhynchus baudini —These birds 
arc frequently encountered in the forests of the Darling Range. Less fre¬ 
quently the birds appear about the town and on the plain. Here, as else¬ 
where, the birds harvest seeds from stands and plantations of pine. Near 
the town, birds are probably most frequently observed in the April-May 
and September-Novcmbcr periods. 

Western Rosella, Platycercus icterotis —Noted by Lake Preston and on 
the Harvey townsite and, more frequently, in the Darling Range. 

Red-capped Parrot, Purpureicephalus spurius —Frequent and widely 
distributed, this is almost undoubtedly the most common parrot in the 
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district. Birds have been seen about the town in all months of the year, 
but numbers appear to fluctuate and at times these birds may be scarce 
or entirely absent. 

Port Lincoln Parrot, Barnardius zonarius —This parrot is also widely 
distributed and is the only parrot to rival the Red-capped Parrot for fre¬ 
quency. Birds have been noted about the town in all months except Oct¬ 
ober and November and they are, perhaps, most frequent in the March- 
September period, but as with the Red-capped Parrot, one gains an im¬ 
pression of fluctuation in what is probably a nomadic population. 

Elegant Parrot, Neophema elegans —Occasionally encountered singly 
or in small parties on the coastal plain. Larger flocks have been encount¬ 
ered outside of the study area. Records are too few to reveal a pattern of 
occurence but it would seem that the birds may be seen at any time dur¬ 
ing the year. 

Pallid Cuckoo, Cuculus pallidus —Birds usually appear in July and 
usually depart in December. The number present seems to fluctuate from 
year to year e.g. 1968 and 1969 appear to have been ‘good’ years: 1963 
and 1970 ‘poor’ years. 

Fan-tailed Cuckoo, Cacomantis pyrrhophanus —Fairly widely distrib¬ 
uted but not very frequent. Records relate to the April-October period. 

Golden Bronze Cuckoo, Chrysococcyx lucidus —Birds have been re¬ 
corded from August until January. September and October are the months 
for which most records have been made. 

Boobook Owl, Ninox novaeseelandiae —Observed one bird in forest to 
the east of Lake Preston on December 8, 1959. In the jarrah forest of the 
Darling Range two birds were flushed from the ground on May 9, 1972. 
About the Harvey townsite birds have been observed on several occasions. 
One was seen on February 17, 1963. On December 9, 1966 a bird was 
mobbed by Butcher-birds, Magpies, Wattle-birds and Magpie-Larks, the 
mobbing continuing intermittently all day. Between June 27 and July 
5, 1968 brushes took place between a resident clan of Magpies and a Boo¬ 
book Owl on at least four occasions. The cause of the trouble was, ap¬ 
parently, that both Magpies and Owl favoured the same Tristania tree for 
roosting—a Box-Cox scheme that failed to work smoothly. Calls were 
heard on November 9, 1966 (at 2130 hrs.), October 29, 1967 and Novem¬ 
ber 28, 1971 (2105 hrs.). 

Barn Owl, Tyto alba —Encountered a number of times on the town- 
site and three dead birds have been brought to me. Two of these were 
forwarded to the Western Australian Museum. 

Masked Owl, Tyto novaehollandiae —Three dead birds have been 
brought to me—on April 21, 1967, May 28, 1969 and on April 16, 1971 
—all autumn records, but this may not be significant. All three birds 
were apparently victims of traffic—the first two were found on roads and 
the third flew through the door into a coach of a south-bound diesel rail 
car as it approached Harvey. All three were forwarded to the Western 
Australian Museum. I have not identified the bird in the field. 

Owlet Nightjar, Aegotheles cristatus —In 1963 I used to occasionally 
hear these birds near my house, but I have no more recent records, per¬ 
haps because the roadside vegetation—mature marri with undergrowth— 
was destroyed in late 1965. 

Fork-tailed Swift, A pus pacifictts —Present over Harvey on January 6 
and 7, 1970, at c. 0930 hrs. In each case the birds were hawking, but on 
the sixth they could have also been drifting south. The birds seen on the 
seventh remained for 15 to 20 minutes. There were c. 20 of them initially. 
Almost immediately upon their departure another c. 20 birds appeared. On 
January 24, 1973, at c. 1000 hrs. a thunderstorm was threatening from 
the south-west. Many Tree Martins were drifting towards the storm centre. 

I suspected that these were accompanied by a few swifts but views were 
distant and fleeting. Eventually I obtained a clear view of a Fork-tailed 
Swift. 

Kookaburra, Dacelo gigas —These birds are widespread and fairly 
frequent in all types of timbered habitat. 

Sacred Kingfisher, Halcyon sancta —My earliest recorded seasonal ap- 
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pearance is September 22, 1963 and the latest November 15, 1967. There 
is one other September record, September 29, 1968. My other seven rec¬ 
ords are all for October dates. A bird seen at Lake Josephine on May 
26, 1966 was evidently wintering here, as was a bird reliably reported as 
stunned by flying into a window on or about April 30, 1971. Departure 
is normally in February. These birds are widely-distributed in all types 
of habitat. 

Rainbow-bird, Mcrops ornatus —Over ten years, seasonal appearances 
have all fallen into the period October 2 to 17, both inclusive. Departure 
appears to be about mid-March. These birds arc widely distributed with 
a preference, perhaps, for the vicinity of fresh water. 

Welcome Swallow, Hirundo neoxena —These birds may be encounter¬ 
ed over beaches, coastal lakes, swamps, the townsites of Harvey and of 
Wokalup and, indeed, the coastal plain generally. They arc usually pres¬ 
ent in the vicinity of the Harvey Dam. The birds avail themselves of 
suitable nesting sites in town buildings. 

Tree Martin, Petrochelidon nigricans —Martins may be encountered 
almost anywhere in the district, perhaps showing some preference for the 
vicinity of water e.g. Harvey Dam and Lake Preston. 

Australian Pipit, A nth us novae-seelandiae —On beaches, these birds 
may be seen about high water mark and even down to the water’s edge. 
They may be observed in the pasture lands of the coastal plain, but spar¬ 
ingly. Birds have been seen by Lake Preston and on part-cleared land ad¬ 
jacent to the Myalup Pine Plantation. 

Black-faced Cuckoo-Shrike, Coracina novae-hollandiae —The species 
census maintained in the town shows that birds may be seen throughout 
the year. It appears probable that numbers fluctuate, as in November and 
December flocks of up to twenty birds form, whereas at other times only 
a few birds are present. Flocks of at least eleven were noted in July 1972. 
but this appears unusual. This is a widely distributed species. 

White-winged Triller, Lalage sueurii —Birds have appeared by Herbert 
Road, to the south of Harvey townsite, for four successive years being 
first noted on November 30, 1969, November 1, 1970, November 7, 1971 
and December 17, 1972 respectively. In 1969 only, a second party was 
present comprising at least one cock and two hens, the latter appeared to 
be feeding young with cicadas. Feeding of young was confirmed on Janu¬ 
ary 4, 1970 when a hen was seen feeding a young bird, fully grown, but 
with striated underparts. One item of prey was a grasshopper with yellow 
underwing. The male was not observed to take any part in the feeding. 
Records have been confined to the two localities separated by about one- 
half mile. 

Little Grass-bird, Megalurus gramineus —Present at Lake Josephine, 
where Juncus abounds. 

Rufous Songlark, Cinclorhamphus mathewsi —On November 25, 1965 
a songlark was calling just to the south of Harvey—at one time perched 
on a telephone line. It proved impossible to make a close enough ap¬ 
proach to confirm identity. 

Splendid Wren, Malurus splendens —These occur throughout the dis¬ 
trict where suitably dense cover is available. 

Red-winged Wren, Malurus elegans —On August 8, 1957 a dead bird, 
said to have been found in a road near Harvey, was brought to me at 
Collie. Unfortunately enquiries as to the exact locality broke down. The 
road may have been one of the minor roads traversing the Darling Range 
from Harvey to Collie. I have encountered this species in creek-side vege¬ 
tation at Logue Brook, near the head of the Dam and slightly doubtfully 
in a similar Bullich Eucalyptus megacarpa area near Tallanulla. It pro¬ 
bably occurs in suitable habitat within the study area. 

Western Warbler, G cry gone fusca —These birds are fairly frequent 
and widely distributed throughout the district. Records kept in the town 
suggest that there is a period of scarcity, though not complete absence, 
from late July until late September. 

Broad-tailed Thornbill, Acanthiza apicalis —This is another widely- 
distributed species fairly frequent where dense native vegetation occurs. 
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Its appearances in the townsite are sporadic but have occurred at all 
times of the year. 

Western Thornhill, A. inornata —Recorded in jarrah forest just north 
of Harvey Dam and in jarrah and marri forest in the sand zone. 

Yellow-tailed Thornhill, A. chrysorrhoa —This is not a frequent and 
widely distributed species, but I have observed it by Lake Preston and in 
a few other places on the coastal plain, in the vicinity of the Harvey Dam, 
where it appears to be resident; and in the jarrah forest of the Darling 
Range. 

Spotted Scrub-Wren, Sericornis maculatus —Present in the coastal 
dunes and in pockets of dense vegetation adjacent to the Stirling Dam, 
the Harvey Dam and the Harvey River. 

Scarlet Robin, Petroica multicolor —Encountered frequently in the 
Darling Range and in timbered areas in the sand zone but only once in 
the clay zone—a single hen in the garden of the Primary School in July, 
1972. . „ 

Western Yellow Robin, Eopsaltria griseogularis —Well distributed in 
the Darling Range and occurring in timbered areas on the coastal plain, 
c.g. in remnants of native vegetation adjacent to the Myalup Pine Plan¬ 
tation. 

White-breasted Robin, E. georgiana —Occurs in the denser vegetation 
bordering streams and swamps in the Darling Range, e.g. by the Stirling 
Dam, the Harvey Dam and along the Harvey River. 

Grey Fantail, Rhipidura fuliginosa —Widely distributed in a diverse 
range of habitat. Some movement may occur. 1 have seen autumn flocks, 
e.g. on March 31, 1968 when I encountered a flock just below the wall 
of the Harvey Dam. Several times I had five birds in view at once and 
1 estimated at least ten to be present. However birds have been recorded 
throughout the year in the garden of my home during 1970, 1971 and 
1972. Prior to that time they did not appear to be resident but were 
noted each April from 1963 onward. 

Willy Wagtail, Rhipidura leucophrys —Fairly widely distributed, but 
mainly about homesteads and areas of human activity and by the coastal 
lakes. Birds under observation in the townsite appear to maintain territory 
throughout the year. 

Restless Flycatcher, Seisura inquieta —Not as yet definitely recorded 
within the study areas but noted near Logue Brook Dam. 

Golden Whistler, Pachycephala pectoralis —Present in the Darling 
Ranges and by Lake Josephine. I have a reliable report for Harvey town- 
site—of a bird attacking its reflection in a window, but generally this 
species avoids the clay zone. 

Rufous Whistler, P. rufiventris —Fairly frequent throughout the year 
on the Harvey townsite, on the coastal plain generally and in the Darling 
Range. 

Western Shrike-Thrush, Colluricincla rufiventris— Occurs in the Darl¬ 
ing Range, by Lake Preston and Lake Josephine and in timbered areas on 
the coastal plain generally, but not in Harvey township. 

Black-capped Sittella, Neositta pileata —Recorded by the Harvey River 
six miles east of Harvey and in jarrah and marri forest just to the north 
of Harvey Dam. 

Rufous Tree-creeper, Climacteris rufa —Distributed sporadically in 
the Darling Range. 

Mistletoe-bird, Dicaeum hirundinaceum —This species was reliably re¬ 
corded in Harvey before 1962, but it was not until July 1968 that I saw 
one. Since then 1 have recorded the species nine times—once on the 
strength of a report. It seems possible that these birds visit the district, 
perhaps as spring and autumn visitors. One record relates to the coastal 
dune area, and the others to the Harvey townsite. 

Spotted Pardalote, Pardalotus punctatus —Recorded on the Harvey 
townsite, among the stable dunes to the west of Lake Preston and in the 
Darling Range, usually along water courses. All but one record—in Sep¬ 
tember—refer to the March-July period. 

Red-tipped Pardalote, P. suhstriatus —This species occurs widely from 
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the coastal lakes to the Darling Range and is, at times, frequent. A care¬ 
ful record kept on the townsite over three years—1970/72—has shown 
that birds are not always present. Individuals have been recorded in all 
months except July. March to May and September to December seem to 
be the periods during which the species is consistently present. I have re¬ 
viewed the movements of the species generally in W. A ust. Nat., 12, 1971: 
1-4. 

Silvereye, Zosterops gouldi —These birds occur widely throughout 
the district and could well be the most frequent bird in the area. It is one 
of the most consistently encountered species on the Harvey townsite. How¬ 
ever, I gain the impression that numbers fluctuate being least at the be¬ 
ginning of the breeding season and greatest at the end of the breeding 
season. 

Brown Honeyeater, Lichmera indistincta —Recorded mainly on the 
townsite and along the Harvey River. At my residence they arc present 
almost throughout the year, with a tendency to be scarce or even absent 
from mid-December to February and absent in February. They are most 
conspicuous when the Coral Tree (Erythrina indica) are in blossom, but 
they visit the flowers of Hibiscus, Fuchsia and other garden plants. Al¬ 
though apparently resident or near-resident in the area, it seems probable 
that they are following food supplies. 

Singing Honeyeater, Meliphaga viresccns —Only among the coastal 
sand dunes arc these birds frequent. I have located individuals in only 
three places in the clay zone and not at all in the Darling Range. From 
1966 until 1970 I was able to locate birds among Melaleuca and Eucalyp¬ 
tus rudis bordering a series of pools just to the south of the town. My 
other two clay zone records appear to have been of vagrant individuals. 

Yellow-plumed Honeyeater, M. ornata —Probably present in the town- 
site in February 1970, but views obtained were not entirely satisfactory 
and confirmation is desirable. 

Whitc-naped Honeyeater, Melithreptus lunatus —Noted in June 1968 
in trees along the Harvey River to the east of Harvey Dam. 

Western Spinebill, Acanthorhynchus superciliosus —Birds occur spar¬ 
ingly on the coastal plain where they are apparently nomadic. Records 
suggest that they visit the town area during March to August, both inclus¬ 
ive. They are more frequent in the jarrah forest of the Darling Range. 

New Holland Honeyeater, Phylidonyris novaehollandiae —Noted by 
Lake Preston, on the townsite, in low-lying areas elsewhere on the coastal 
plain and by the Harvey Dam, but sparingly. 

Red Wattle-bird, Anthochaera carunculata —Widely distributed and 
frequent. Birds are present on the townsite throughout the year and give 
the appearance of being resident. Flowering coral trees prove very attrac¬ 
tive to these birds. 

Red-eared Firetail, Zonaeginthus oculatus —Recorded only once in 
heavy vegetation by the Harvey River to the east of the Harvey Dam. 

Magpie-Lark, Grallina cyanoleuca —Widely distributed on the coastal 
plain, especially in the irrigated areas and also in the Range by the Har¬ 
vey Dam and along the Harvey River. 

Black-faced Wood-Swallow, Artamus cinereus —Noted over coastal 
dunes near Lake Preston and sparingly in the clay zone near Harvey. 

Dusky Wood-Swallow, A. cyanopterus —Noted over coastal dunes 
near Lake Preston on June 3, 1963 and in the Darling Range, near the 
Harvey River, on June 23, 1968 and July 22, 1972. In each case the white 
on the leading edge of the wing was noted. 

Grey Currawong, Strepera versicolor —Widely distributed through the 
jarrah forest of the Darling Range. 

Grey Butcher-bird. C-racticus torquatus —Frequent and widely distrib¬ 
uted, particularly on the coastal plain. 

Western Magpie, Gymnorhina dorsalis —Parties occur through a wide 
range of habitat, the extensive pastures of the district being a favoured 
habitat. Breeding takes place between late September and mid-January. 
However, the flock which holds the territory which includes my home 
has not bred since 1969. 
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Raven, Corvus coronoides -—Very widely distributed occurring in all 
habitats. This is one of the few species which occurs in the denser pine 
plantations. See note W. A list. Nat., 8, 1961: 29 for record of Raven feed¬ 
ing on oranges. 

Little Crow, C. bennetti —See note in W. Aust . Nat., 11, 1969: 100 
regarding the occurrence of this species at Harvey. The Little Crow would 
appear to be a summer visitor to the clay zone. Mr. L. Knight, a farmer 
in this area, though unfamiliar with the literature on Corvus, has long 
recognised a large and a small species with differing habits. He considers 
that the Raven and not this species to be the one which attacks oranges. 

COMPARABLE MATERIAL 

The foregoing notes follow a similar plan to that employed in Dr. 
D. L. Serventy’s “Birds of the Swan River District, Western Australia”, 
Emu, 47, 1948: 241-286. 

E. Sedgwick’s “Birds of the Rockingham District”, Emu, 40, 1940: 
129-152; 237-245, also follows the same general approach, but the emph¬ 
asis is somewhat different as the author was living and working in the 
limestone zone whereas this present article probably has a clay zone bias. 

Dr. D. L. Serventy’s “Glimpse of the Bird Life between Mandurah 
and Bunbury, W.A.”, Emu 30, 1930: 33-38, on the other hand treats of 
the limestone area. 

The writer is preparing some notes on the avi-fauna of Benger 
swamp, situated three miles to the south of the study area. These will list 
a number of species not recorded here but which probably occur at least 
occasionally on the limited suitable habitat within the area treated in this 
paper. 


TWO ABORIGINAL CHARMS INCORPORATING FOSSIL GIANT 

MARSUPIAL TEETH 

By KIM AKERMAN B.Sc., Research Officer (Anthropology) 
Aboriginal Affairs Planning Authority 

SUMMARY 

Described are two charms from the West Kimberley District of Western Australia. Both 
incorporate fossil marsupial teeth in their makeup. The first, a mounted tooth of 
Zygomaturus trilobus was used for projection magic, the second, a small wallet contain¬ 
ing four teeth of Sthenurus brownei was used in wallaby increase ceremonies and for 
hunting magic. These charms were collected at different dates and from different 
individuals. 

INTRODUCTION 

Early in 1971 my attention was directed to a paper (Playford & Lowry 
1966: 107) in which it was mentioned that Diprotodon fossils had been 
found in Windjana Gorge in the West Kimberleys. Having collected in 
the West Kimberley District, particularly in the South-West, my interest 
was aroused. During a period between 1966-67 I had the opportunity to 
acquire a number of charms used for varying forms of magic. One of 
these charms was a large tooth (that I presumed to be camel, for want of 
better knowledge) mounted in gum and suspended from a rather frayed 
19.00in. length of hair string. 

This specimen 1 duly submitted to Mr. Michael Archer, a Fullbright 
scholar researching for a Ph.D. in marsupial palaeontology, and who is 
being supervised by Dr. W. D. L. Ride, Director of the Western Australian 
Museum. Archer’s response to say the least was enthusiastic. On the spot 
identification showed the tooth to belong to an individual of the genus 
Zygomaturus. On Archer’s insistence the specimen along with others in 
my collection, was presented to Dr. Duncan Merrilees, Curator of 
Palaeontology, W.A. Museum, for identification and a brief report. 

Most of the other charms were kangaroo teeth, quartz crystals, Belem- 
nites (used in projection magic), one wooden “love magic” propeller — 
“mundididjara” — collected with the Zygomaturus tooth, and a small emu 
feather wallet containing teeth. 
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These teeth had been given to me as a kangaroo or wallaby increase 
and hunting charm. Examination of the contents however showed not four 
kangaroo teeth, but rather four teeth belonging to the extinct marsupial 
Sthenurus. 


DESCRIPTION OF THE TEETH 

For the following brief description of the teeth 1 am indebted to Dr. 
Duncan Merrilees: 

“The large tooth mounted in gum with string attached is an upper 
right permanent premolar of the extinct species Zygomaturus trilobus. 
It is somewhat larger than usual. This species has no close living 
relatives. The animal concerned would have been about the size of 
a Jersey cow, but possibly somewhat heavier. The nearest occurrence 
of this species to the Kimberley region at present known is from the 
Billabalong crossing of the Murchison River. 

“Loose teeth in feather parcel: These teeth represent the extinct 
macropod Sthenurus brownei, an animal probably of about the height 
of a large modern grey kangaroo, but more heavily built. The teeth 
are an upper left permanent premolar, and three upper left molars, 
probably the second, third and fourth molars of the same animal 
from which came the premolar. The nearest occurrence of this species 
to the Kimberley region known at present is from Wanneroo, near 
Perth.” 



1 (A) 1 (B) 

Plate 1.—(a) The mounted Zygomaturus premolar tooth, (b) Sthenurus 

premolar and molars. 


The question then arises — how did the Aborigines concerned come 
into possession of the teeth? Unfortunately, as the charms were not re¬ 
cognised for what they were at the time of collection, little information is 
to be had. Speculation to origins is also a weak solution but at this stage 
it is all that is available. 

The fossils may have been found locally and if this is the case are the 
only verified specimens from the Kimberleys. There is also a possibility 
that they were traded into the Kimberleys from a location in the South- 
West of Western Australia. This would almost certainly mean that they 
would have been found early this century in order to pass along existing 
traditional trade routes. I favour the first hypothesis and believe that the 
fossils were local to the Kimberleys. 
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In a personal communication Merrilees mentions the fact that “the 
Zygomaturus premolar and the Sthenurus premolar and molars all are 
encrusted with red matrix and presumably come from a fossil deposit. The 
red fine-grained matrix suggests that this deposit may be in a limestone 
cave, and there are many such caves in the Fitzroy basin’’. The red matrix, 
I feel sure, is ochre, and on examination of the Sthenurus teeth it can be 
seen that this ochre, does not penetrate all cavities and freshly broken 
surfaces can be seen. This leads me to believe that the Sthenurus teeth 
at least had only been recently exposed. 

NATURE OF THE CHARMS 

The Zygomaturus tooth was used in a form of projection magic and 
was itself known as “Tjagola”. This it seems is rather a generic name 
for any unusual stones, bones, shells or teeth used in this way, and there¬ 
fore gives no further clues to origin of the specimen. This was given to 
me in Derby by an Aboriginal from Mount Hart. 

As was mentioned earlier the Sthenurus teeth were a hunting or 
increase charm. These were collected at Mowanjum Mission, from a 
Worora man, who also incidentally, brought in some archaic points from 
Winjana Gorge. 

Apart from reporting two unusual, to say the least, charms, I feel 
that this case shows full well what happens when an enthusiastic but un¬ 
trained collector manages to acquire something out of the ordinary. The 
ability to recognize and to record the sociological and functional implica¬ 
tions of any artifact is important as it enhances and makes useful an 
interesting but otherwise barren artifact. 
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FROM FIELD AND STUDY 

Yellow-hilled Spoonbill near Bussclton. —While touring the South- 
West in mid-January 1973, Mrs. Kath Stewart and I had a very good 
view of a Yellow-billed Spoonbill (Platalea flavipes) at dusk on the Abba 
River, just north of Bussclton. The bill and bare skin around the face 
and eyes appeared more pink than yellow, suggesting they were immature 
birds, as described in Slater’s A Field Guide to Australian Birds. 

—NOELA MARR. 

Quokka on the Albany Highway. —In early May 1972, when on my 
way home from Perth, I noticed a small marsupial had been hit and 
killed by a passing vehicle, and, as it was not a Brush (Macropus irnia), 
I stopped to examine it. To my surprise it was a Quokka (Setonix hrachy- 
urus). It was a few chains just past the 27 mile peg on the Albany High¬ 
way. 

—DAWN CRABB, “Cheryton,” Kojonup. 

Black-throated Butcher-bird at Woodmans Point. —This species, 
Cracticus nigrogularis, is only an occasional visitor from the north to 
the Swan Coastal Plain, and Servcnty and Whittcll (Birds of Western Aus- 
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tralia, 4th edn., 1967, p.415) give a summary of previous records. On 
January 24, 1973, towards dusk, I saw one individual perched on a 
power line on the coast road to Rockingham, directly opposite the lead 
into the quarantine station at Woodmans Point. 

—A. G. MATHEWS, South Perth. 

Another Record of the Antarctic Fulmar front the South Coast.—On 

January 28, 1973 on the ocean beach a half a mile east of the mouth of 
the Warren River Mr. John Ingram and I noticed a moderate sized white 
gull-like bird, in a mummified form, on the strand line. However its beak 
revealed it as a petrel. The head was removed and the bird was identified 
later as an Antarctic Fulmar, Fulmar us glacialoides, of which there are 
only three previous records known from Western Australia. The head is 
now in the collection of the Western Australian Museum (registered No. 
A 12297). The exposed culmen was 42.8 mm. 

—GILBERT PFITZNER, Gooseberry Hill. 

A Western Silvereye with a Deformed Bill.—A Silvereye (Zosterops 
go nidi) with a deformed bill was caught in a mist net in my garden on 
1st May 1971. The bird was caught with other members of a small flock 
that had been feeding from bait trays in our backyard banding station. 
When the bird was removed from the net it was found to have an elon¬ 
gated lower mandible which twisted downward to the left. Close inspection 
did not reveal any sign of injury to account for the deformity. 



Fig. 1.—Silvereye with deformed bill. 


In general appearance the bird was untidy with the body plumage 
unkempt and dull. Dry white flakes were evident on body and head. The 
tail feathers were bedraggled and bore traces of excreta. The condition of 
the plumage indicated the bird’s inability to preen itself. 

The preen gland was examined and this appeared to be distended 
and inflamed, measuring 6.5 mm. x 4.7 mm. Examination of skull ossi¬ 
fication indicated that the bird was immature, with additional data as 
follows: Bill length, from the junction of the upper mandible and skull, 
12.0 mm.; lower mandible, 15.0 mm.; tarsus, 20.0 mm.; wing, 56.0 mm.; 
tail, 46.0 mm.; weight, 9.9 gm. 
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After examining the bird I marked the back with a red patch, ap¬ 
plied with a spirit pen, hoping that this would enable further observation 
should it return to our garden. The bird was then released, 4 hours after 
capture. 

No further sightings were made until one week later when on 8th 
May, the bird was recaptured in the garden, this time in a baited “walk¬ 
in’’ trap. The rcdmark that I had applied was so inconspicuous as to be 
useless as a field mark. 

Examination of the body plumage again revealed dry flakes among 
the feathers. Although untidy in general appearance the bird seemed to 
be in good health. The ability to feed did not seem to be impaired by 
the deformity of the beak for the weight had increased to 10.2 gm. This 
increase can be accounted for by the fact that the bird had obviously 
been feeding at bait trays in the garden for there were still traces of food 
on the bill. 

From previous observations carried out on the movement of silvereyes 
in our garden and from the recapture of banded birds it is evident that 
small groups of these birds regularly attend the feeding trays, perhaps 
daily. This would ensure a food source that could be exploited by a silver- 
eye with a deformity such as the one described. Maintenance of the 
plumage however, would be severely impaired and could lead to eventual 
deterioration of health. When caught the second time the bird’s tail was 
more heavily soiled than before, and the preen gland was inspected and 
measured, the dimensions being 7.0 mm. x 4.5 mm. 

The bird was released and has not been seen again. 

—PERRY DE REBEIRA, Tuart Hill. 

Masked Wood-Swallow in the Perth Area.—During the present cent¬ 
ury no ornithologist has reported mass movements of the Masked Wood- 
Swallow (Artamus personatus) in the environs of Perth, though J. R. Ford 
saw a single bird at Bibra Lake in October 1948 (Emu, 54: 213). The 
nearest record of a passage movement is by E. H. Sedgwick at Wooroloo, 
28 miles E.N.E. of Perth in October 1951 (IV. Aust. Nat., 5, 1956: 68). 
There is in the W.A. Museum a young bird collected by J. T. Tunney 
about 1896-97 at Bannister, just over 60 miles from Perth on the Albany 
Road. 

However in the Western Australian Year Book for 1900-01 A. W. 
Milligan stated that it was “frequently to be seen about Perth, in the 
late spring.’’ In my summary of the birds of the Swan River district (Emu, 
47, 1948: 281) I made the following comment: “This statement is very 
wide of the mark, for no other observer has reported it anywhere on 
the coastal plain. Short of dismissing the record as an error, which it is 
difficult to do with such a distinctive bird and the repute of the observer, 
one must assume that Milligan attempted to generalise from the exper¬ 
ience of one unusual season. He only arrived in Perth from Victoria in 
1897 and had no local ornithological lore to guide him.” From observa¬ 
tions 1 made at Gooseberry Hill and Helena Valley in October 1972 this 
must undoubtedly be the explanation. 

On October 13 I arrived at my cottage at The Knoll, Gooseberry 
Hill, 10 miles east of Perth at 9.40 a.m. and became aware of a massed 
twittering of small birds very high up. They were Masked Wood-Swallows. 
There were about 200 individuals in a discrete flock, moving to the south¬ 
east towards the Helena valley. They had evidently not been travelling 
south along the scarp but had moved in from the coastal plain, striking 
the scarp at Knoll Hill, which has an altitude of nearly 750 feet. At 9.55 
a.m. a flock of 30-40 birds appeared. It was a fine, clear, calm day with 
a haze over the buildings in the city of Perth. On October 26 I was at 
the cottage at 4.30 p.m., and at 5 p.m. 1 heard the same concerted twit¬ 
tering high up. There was a big concentration of Masked Wood-Swallows, 
some at the limit of visibility without the use of field glasses. At 5.15 p.m. 
a similar party appeared. Altogether there were about 200 birds, and all 
were moving to the south-east and east. 
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On October 30 at the CSIRO Division of Wildlife Research laborat¬ 
ory at Helena Valley, which is U miles north of Knoll Hill, I heard the 
same kind of twittering at 11.00 a.m. Very high up there was a knot of 
about 100 Masked Wood-Swallows, apparently moving up the valley. 

Sedgwick’s observation at Wooroloo was very similar to mine; he 
recorded a “large flock, possibly some hundreds observed travelling east¬ 
ward at a considerable height on October 25, 1951.” He also made an ob¬ 
servation of a movement in the reverse direction, “a small flock at mod¬ 
erate height apparently travelling west, on April 12, 1953“ (W. Aust. Nat., 
5, 1956: 68). 

Towards the end of the year observers not infrequently record the 
species passing to the south-east of the State, and often nesting. Serventy 
& Whittell, Birds of Western Australia, 1967, p. 408. summarise several 
observations in the month of November of flocks arriving at Broome Hill, 
Lake Grace and Jerramungup. 

Apparently the transit of October 1972 extended further west than 
normal, and something similar must have come under the notice of Mil¬ 
ligan in the late 1890’s. 

Ford’s single bird at Bibra Lake in October 1948 might have been 
a straggler of a similar movement, not otherwise observed by anyone. As 
the birds fly very high when travelling the October passage movements 
may occur more frequently than present records suggest. 

—D. L. SERVENTY, Nedlands. 

[Since the foregoing note was set up I received some interesting 
information from Mr. C. F. H. Jenkins, Acting President of the National 
Parks Board, of an influx of a large number of Masked Wood-Swallows 
at national parks some 100 miles north of Perth in late October, and their 
subsequent nesting there. The following report is by Mr. A. Passfield, the 
park ranger, written from Cervantes, via Jurien on February 1, 1973: 
“The birds are definitely Masked Wood-Swallows (Artamus personatus) and 
I was fortunate to be at Watheroo National Park on the 27th October 
when a huge flock arrived. There were hundreds, and probably several 
thousand, in the flock which had arrived from the north and were head¬ 
ing south. It was late afternoon and as I watched they landed in a crop 
of lupins amid much chirping and excitement. . . . They were busily 
engaged in feeding on insects on the lupins and I was able to get a good 
description for later reference. A few days later, on the 1st November, 1 
was at Alexander Morrison National Park and noticed many of these 
birds had paired off and nested, roughly a pair to every 20 acres, occas¬ 
ionally three birds together but never more. Each nest contained two 
eggs with an occasional nest having two very small young ones. At Tathra 
the following day the picture was the same, so I presumed these birds 
were part of the migration 1 had seen at Watheroo. 

“Two weeks later, on the 15th November, 1 found several nests at 
the Jurien and Nambung Parks; these all contained two fledglings each 
and no eggs. An idea of numbers can be derived from the number of 
nests found. There was a nest every quarter of a mile of firebreak travel¬ 
led. This would be more of an under-estimate than over, as I had to keep 
up with the plough, clear roots and stones from the break, and watch 
for nests as a side-line. Most of the birds have now left the district.’’ 

—D.L.S.l 
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SEED DORMANCY IN SOME WESTERN AUSTRALIAN PLANTS 
By D. H. PERRY, Victoria Park. 

It is well known that the seeds of many species of our native plants 
a re very difficult to germinate. There is no doubt that this dormancy factor 
\$ inherent in most of the species which arc endemic to our arid and semi- 
arid regions and this obviously has considerable survival value. If all the 
S t;eds that ripened and shed were to germinate with the first good rains and 
tfie resulting plants were all wiped out by a severe drought before they could 
produce and ripen a new crop of seed, that particular species would soon 
disappear. Very little is known at present about the factors that control 
dormancy in the seeds of our native plants and whilst soaking in hot water, 
chemical treatment of the seed coat, scarifying the seed coat and alternate 
soaking and chilling have proved effective with some species, others have 
failed to respond to any of these treatments. The degree of dormancy inher¬ 
ent in the seeds of some species when left in the ground, unprotected for 
niany years, is demonstrated by the following examples:— 

Gerald ton Wax, Chamaelaucium uncinatum. 

A large Gcraldton Wax bush grew in the garden of my home for many 
years and finally became so large and straggly that 1 cut it down in 1948. 
This bush was growing in a flower bed in which annuals were grown every 
year and which was frequently dug over and of course watered in summer. 
Each year until 1962, several Geraldton Wax plants germinated in this 
flower bed, a period of fourteen years. In another instance and on another 
site I chopped down and burnt up several large Geraldton Wax bushes that 
were about ten years old. This was in 1966 and every year since, a number 
of seedlings have germinated on the site and I have no doubt will continue 
to do so for many years to come. 

Hop Bush, Dodonaea attenuata. 

Each year from 1954 to 1957, inclusive, l collected and winnowed and cleaned 
a quantity of seed of Hop Bush. On the site where the winnowed debris and 
some seeds were thrown, Hop Bush seeds germinated for many years. There 
was then a gap of several years and in 1972 a seed germinated on this spot 
and the plant is now about 18 inches high. This seed must have remained 
in the ground for a minimum period of 15 years before dormancy was finally 
broken. 

Kangaroo Paw, Anigozanthos manglesii. 

Following clearing and ploughing, an area within the Gnangara Pine 
Plantation, which lies some 20 miles north-east of Perth, was planted with 
pines in 1931. Kangaroo Paws occurred naturally on this site but were few 
and far between. Following clearing and ploughing a number of plants 
appeared and could be seen on the area for 5 or 6 years afterwards when 
the developing pines would have eliminated them. The pines are planted with 
a close spacing initially and as they develop they gradually shut out the light 
and begin to deposit a thick layer of needles on the surface. I would estimate 
that Kangaroo Paws could not have survived under these conditions beyond 
1940 at the latest. In the summer of 1961 the pines in this area were destroyed 
by fire and the following year an amazing crop of Kangaroo Paw plants 
appeared. These flowered in 1963 and I have never seen such a beautiful 
sight. The flowering heads were about 30 inches high and it was barely 
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possible to walk between the plants in some places. It is safe to assume that 
no seed of this species would have been shed on this area after 1940, and so 
this seed must have laid in the ground for some 21 years without losing its 
viability. 


A NEW INTRODUCED LAND SNAIL FOR WESTERN AUSTRALIA 

By GEORGE W. KENDRICK, Western Australian Museum, Perth and 
ERIC H. SEDGWICK, 20 Herbert Road, Harvey. 

While gardening at Harvey in April 1969, one of us (E.H.S.) found two 
unfamiliar snails in a flower pot and forwarded them to the Western Austra¬ 
lian Museum. An opinion on their identity was sought from Dr H. M. Laws 
of the South Australian Museum, who considered them to be probable Coch- 
licopa lubrica (Muller). 

In mid-April 1971, Mr C. Bleechmore of Marine Terrace, Albany had 
a similar encounter in his garden and forwarded a large sample of living 
snails to the Western Australian Museum. These were similarly identified by 
Dr Laws. 

The species has been collected for a third time, again at Harvey by 
E.H.S. in mid-November 1972, the snails being found on this occasion in 
the same area as before, on the ground beneath a pile of fallen leaves. Sur¬ 
prisingly, there are no known occurrences of this species as yet from the 
Perth district. 



Fig. 1. Probable Cochlicopa lubrica from Albany, Western Australia, x 5.8 
The line indicates actual height. 

Western Australian specimens have small, elevated, cylindrically-oblong 
shells (Fig. 1), with a rounded apex and smooth, glossy, slightly convex, trans¬ 
lucent whorls; there is no umbilicus. The aperture is a little oblique, dis¬ 
continuous and lacks teeth, the outer margin being internally thickened. The 
columella is stout, straight or slightly concave and whitish. Colour gen¬ 
erally a uniform brown. A typical shell from Albany has 5 whorls in a height 
of 5.6 and width of 2.4 mm. 

The body colours are shades of grey, darkest on the head and neck, 
usually paler along the edges of the foot and on the tail. The internal organs 
are clearly visible through the shell. Living animals are very active in the 
presence of moisture. A comprehensive account of C. lubrica is given by 
Pilsbry (1948: 1045-1050) under the genus Cionella Jefferys, a synonym of 
Cochlicopa Risso according to Wenz (1959-60: 144-145). 

C. lubrica is native to the Palaearctic and Nearctic Regions; subject to 
confirmation, the present records appear to be the first for the species for 
Western Australia and possibly Australia. A comparison of local shells with 
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specimens of C. lubrica from Hungary in the collection of the Western Aus¬ 
tralian Museum, identified and presented by Dr A. Richnovszky of Baja, 
Hungary, shows that the former tend to be a little wider but are otherwise 
quite similar. All lie within the range of variability illustrated by Pilsbry 
(ibid.: 1048, fig. 560) for C. lubrica ♦ There is a superficial resemblance be¬ 
tween shells of this species and those of a Ferussacia , introduced to and now 
established in South Australia since 1953 (Pomeroy and Taws, 1967). A 
comparison of the two species shows that the Ferussacia attains a larger size 
than C. lubrica , has fewer, flatter whorls, the outer lip is thin and the colum¬ 
ella has a well defined basal fold. It is not known to occur in Western Aus¬ 
tralia. 

All three samples of probable C. lubrica from this State are represented 
in the collection of the Western Australian Museum; specimens from Albany 
have also been deposited in the South Australian Museum, National Museum 
of Victoria and Australian Museum. 

We thank Drs H. M. Laws, B. J. Smith and W. F. Ponder for advice 
and Dr. Laws for the presentation of Ferussacia specimens. 
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BIRDS OF THE BENGER SWAMP 

By ERIC H. SEDGWICK, Harvey 

Summary 

Benger Swamp, just west of Benger railway station and 12 km south of Harvey, covers an 
area of about 320 hectares, the levels being artificially controlled for farming purposes. It is 
a noted waterfowl haven in the South-West. In it I have recorded 37 species of aquatic birds, 
11 waders, and 43 terrestrial species (including two Passerines restricted to aquatic habitats), 
of which occurrences and ecological notes are given. 

THE SWAMP 

Benger Swamp, situated 1.6 kilometres west of Benger railway station, 
comprises circa 320 hectares of marshland, the water level of which is controlled 
by a drainage system. About mid-summer surface water is drained off to permit 
cultivation and grazing. During the earlier years of my investigation potatoes 
were the main crop, with some pumpkins and maize being grown. Potato 
growing has now declined and more land is being used for grazing and for 
fodder crops. 

The drains provide limited habitat for waterfowl throughout the year and 
the swamp proper usually provides favourable conditions from early June 
until January. The level of the swamp usually reaches maximum in October, 
at which time the average depth would be about 40 cm and the depth in the 
deeper parts about 90 cm. After October the level usually begins to fall. 

The swamp is popular with shooters, but most shooting is done at the 
opening of the season. Shooting has no obvious effect upon the birds present. 
In 1970 and 1971 the eastern portion of the swamp was closed to hunters, 
this being the area in which the Freckled Duck breeds. 

VEGETATION 

Tea-tree, Melaleuca rhaphiophylla, surrounds the swamp and grows in 
clumps here and there. In these clumps Bottle-brush, Callistemon speciosus, 
and Dodder-laurel, Cassytha racemosa, occur. 

Bulrushes, Typha angustifolia, abound except in the areas which are cul¬ 
tivated regularly. Their growth along the drains which intersect the swamp is 
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controlled by poisoning, but the rushes persist. Juncus pallidus occurs sparingly 
only a few isolated clumps have been observed. However, Mr. I. Offer informs 
me that Typha is a latc-comer to the swamp where J uncus was originally domi¬ 
nant. 

A wide range of exotic pasture plants and weeds occurs. Swamp Couch 
Grass, Paspalum distichum , was introduced and is now a dominant pasture 
plant. 

The dominant water weeds are Lemna minor and Spirogyra with some 
Myriophyllum. 


FAUNA (OTHER THAN BIRDS) 

Foxes, Vulpes vulpes , have been seen from time to time. 

Tiger Snakes, Notechis scutatus, arc frequently encountered on the warmer 
days. Long-necked Tortoises, Chelodina oblonga, occur, but in no great num¬ 
bers. 

Frogs, mainly Hyla, are abundant. 

Shoals of Rice Fish, Gambusia affinis, may be seen, but do not occur in 
high density, controlled perhaps by the annual drying out of the swamp. 1 
have not recorded Carp, Carassius auratus, but Mr. I. Offer assures me that they 
occur and that in time past Yellowtail, Therapon caudavittatus, were plentiful, 
but these disappeared about 20 years since. 

Aquatic insects, Koonac, C/ierax preissii, and small crustaceans are abund¬ 
ant. 

Pond snails, Physa and Lymnaea lessoni are conspicuous. 

The drains are, doubtless, a reservoir for aquatic life. 

FACTORS WHICH COULD INFLUENCE THE PRESENCE OF 
WATERFOWL SPECIES 

Total Rainfall: The pattern of occurrence seems to be influenced by the 
amount of precipitation during the season, notably in dry years, but the in¬ 
fluence is less than might be expected, probably because of the controlled 
water level. 

Seasonal Distribution of Rain: Here again, there appears to be a slight 
influence only, e.g. in 1971 when late rains maintained a high water level 
longer than usual. 

External Factors: It is possible that some species seek refuge from un¬ 
favourable conditions, e.g. the drying out of waters in less humid areas. This 
could be significant in dry years, but here again the artificial drainage at 
Benger results in the swamp becoming untenable before conditions elsewhere 
become really severe. 

Water Level: This appears to be by far the most significant factor. In 
early winter, as soon as pools begin to form, dabbling ducks and swans appear. 
As pools deepen, these arc joined by diving ducks, grebe and cormorants. As 
levels fall, waders appear and heron and ibis become abundant. This pattern 
is a generalisation and in practice is not always clear cut. 

Similar conclusions were reached by H. J. Frith, Waterfowl in Australia, 
pp. 121, 122, who outlines the pattern of breeding among ducks at Benger. 

OBSERVANCE 

In 1965 and 1966 eight preliminary visits were made to Benger Swamp. 
From 1967 to 1972 inclusive one hundred and twenty-five visits were made, 
viz: as far as practicable, weekly visits throughout the season. The duration 
of each visit was normally one and one-half to two hours. The area covered 
in each visit depended to some extent upon accessibility. Usually something 
was seen of each of the major areas of open water, but as it was not practic¬ 
able to cover the whole of the area each time, counts of birds of the more 
frequent species were not attempted. It was felt that a count over a sample 
area would not have been a true index of the whole population. All records 
relate to the swamp proper. 
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SEASONAL OCCURRENCE OF SELECTED BIRDS 

The following table, based on the summary of my records, indicates the 
anticipated occurrence of species. Symbols used are:—3—Stragglers only; 2—Oc¬ 
casionally present. 1 — Normally present. 



June 


July 


Aug 



Sept 



Oct 



Nov. 



Dec. 

Hoary-headed Grebe 

1 



2 


2 

2 


1 

1 


1 

1 


1 

1 

1 

1 

2 

Pelican 

1 









2 


2 

1 


1 

1 


1 

1 

Little Black Cormorant 

1 3 





3 

3 


2 

2 


1 

1 


1 

1 


1 

1 

Little Pied Cormorant 

| 3 2 


2 

2 


1 

1 


1 

1 


1 

1 


1 

1 


1 

1 

White Egret 

| 3 3 


3 

3 


3 

3 


2 

2 


2 

1 


1 

1 


1 

1 

White-faced Heron 

| 3 2 


2 

2 


2 

2 


2 

2 


2 

1 


1 

1 

| 

1 

1 

Nankeen Night Heron 

1 





3 



3 



2 

2 


1 

1 


1 

1 

Straw-necked Ibis 

1 3 


3 

3 





2 

2 


2 

1 


1 

1 


1 

1 

Black Swan 

1 2 1 


1 

1 


1 

1 


1 

1 


1 

1 


1 

1 

i 

1 

1 

Chestnut-breasted Shelduck 

1 3 


3 

3 



2 


2 

1 


1 

1 


1 

1 


1 

1 

Black Duck 1 1 1 1 1 1 M Ml Ml Ml Ml 1 

Grey Teal 

2 


2 

2 


2 

2 


2 

1 


1 

1 


1 

1 


1 

1 

Blue-winged Shoveler 

1 


3 

3 


1 

1 


1 

1 


1 

1 


1 

2 


2 

2 

White-eyed Duck 

1 2 


2 

2 


1 

1 


1 

1 


1 

1 


1 

2 


2 


Maned Goose 

1 












3 


3 

2 


1 

3 

Blue-billed Duck 

1 





2 

2 


2 

1 


1 

1 


2 



3 


Musk Duck 

1 


2 

1 


1 

1 


1 

1 


1 

1 


1 

2 


3 


Coot 

1 3 


2 

2 


2 

2 


2 

1 


1 

1 


1 

1 


2 

2 

Black-fronted Dotterel 

1 









3 



3 


3 

2 


1 

3 

Wood-sandpiper 

1 












2 


2 

2 


1 

2 

Greenshank 

1 












2 


2 

1 


1 

1 

White-headed Stilt 

3 


3 

3 


3 




3 


3 

2 


2 

1 


1 

1 

Avocet 

1 















2 


2 

2 

Little Grass-bird 

1 3 


3 

3 


3 

2 


2 

1 


1 

1 


1 

1 


1 

1 

Reed Warbler 

1 






3 


2 

1 


1 

1 


1 

1 


1 

1 


NOTES ON INDIVIDUAL SPECIES 

The following list is not, of course, exhaustive. Extended observation would 
add a number of other species, notably the smaller rails and waders. 

No special attention has been paid to breeding, which has been studied at 
Benger by R. Taylor, late of Bcnger and now of Bunbury, whose observations 
have been summarised by H. J. Frith in Waterfowl of Australia. 

LIST OF SPECIES 

Crested Grebe, Podiceps cristatus. This species was recorded only in 1971 
when birds were noted twice—two birds in October 31 and three birds on 
December 5. The water level was high at the time of the first sighting and 
high for the time of year at the second sighting. I suspect that this species 
favours deeper waters than those of Benger Swamp. 

Little Grebe, P. novaehollandiae. I anticipated that this fresh water species 
would prove the more frequent small grebe, but except in 1969, a year of 
drought, the contrary appears to have been the case. Probably, as suggested in 
Handbook of Birds of W.A. (Scrventy and Whittell), this species favours smaller 
bodies of water. The pattern of occurrence appears similar to that of the 
Hoary-headed Grebe, but records are rather too few to permit a generalization. 

Hoary-Headed Grebe. P. poliocephalus. This is the common small grebe, 
which is present when the water level is high. 1 wo downy young were noted 
on December 12, 1971. 

Australian Pelican, Pelecanus conspicillatus. Up to 100 birds have been 
present at one time. 

Black Cormorant, Phalacrocorax carbo. An occasional visitor, appearing 
singly or in small numbers. A bird, or birds, were noted in December, 1965, 
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November, 1968, November, 1970, late October, 1971 and November and 
December, 1972. 

Little Black Cormorant, P. sulcirostris . This species is less frequent than the 
Little Pied Cormorant and appears later in the season. Small parties fishing 
in concert have been noted. 

Little Pied Cormorant, P. melanoleucos. This is the common cormorant of 
the swamp. A few birds apparently nested in Melaleuca in 1971. 

Australian Darter, Anbinga rufa. An occasional visitor seen singly in 
October, 1967 (twice), December, 1967, November, 1968, November, 1970, 
December, 1970 (twice), and two birds in December, 1972. 

Egret, Egretta alba. Usually seen singly, but in November and December, 
when the number present tends to increase, between 20 and 30 birds, scattered 
round the margin of a pool, may be observed from a single vantage point. 
Birds in both breeding and non-breeding plumage occur. The nearest breeding 
place of which I am aware is near Brunswick Junction, at a distance of thirteen 
kilometres. 

Cattle Egret, Bubulcus ibis. Not recorded until November 29, 1970 when 
one immature bird was present. The same—or a similar—bird was noted on 
December 6. A third record, again of one bird, in non-breeding plumage, was 
made on October 31, 1971. 

White-faced Heron, Ardea novaehollandiae. A few birds appear erratically 
while the swamp is filling. A few are present while it is full. As the water level 
falls, numbers tend to build up. 

White-necked Heron, A. pacifica. Recorded in 1969, 1970 and 1972 only. In 
1969 two birds were seen on October 26. In late November and during Decem¬ 
ber, birds were seen regularly, the maximum number present being twelve. In 
1970, birds were seen, mainly singly, from November 22 until December 30. 
In 1972 two birds were seen together on July 21, one on September 17, and 
during December birds were seen regularly, at least eleven being present on 
one occasion. 

There were no indications of a general invasion in any of the three years 
concerned, but 1969 and 1972 were drought years and 1970 showed similar 
trends. 

Nankeen Night-Heron, Nycticorax caledonicus . These birds usually centre 
on one of two dense stands of Melaleuca. Juveniles are present from late Nov¬ 
ember onward. 

Brown Bittern, Botaurus poiciloptilus. One bird was recorded on September 
21, 1969. This was seen plainly as it stood on the edge of a Typha bed. My 
only other records are less satisfactory sightings of birds in flight made in 
October and November, 1971, and of calls, heard during the September-October 
period, which I have attributed to this species. 

Little Bittern, Ixobrychus minutus . One, flushed from the edge of a bed of 
Typha on November 5, 1972, flew low over the rushes and alighted on the far 
side of the bed. 

Straw-necked Ibis, Threskiornis spinicollis . This is one of several species 
which are present during the period of falling water level. However, on several 
occasions flocks of up to 80 birds have been seen early in the season, usually in 
flight only. These appear to be birds in passage. 

White Ibis, T. molucca. Except in 1972, all records have been made in the 
second half of October and in November and December. These birds appear to 
be steadily increasing in number. 

Sightings were made in :—December, 1965—1 bird; October, 1969 — 3 
birds; November, December, 1970—1, 5, 2, 1, and 1 bird; October, November, 
December, 1971—9, 1, 17 and 1 bird. 

The flock of not fewer than 17 birds seen on December 4 was associated 
with Straw-necked Ibis, first perched in Melaleuca and later feeding at the 
margin of a pool. 

A new pattern developed in 1972 when birds were seen during both the 
rise and the fall of the swamp level, i.e. July—early August, 1972—2, 2, 5 birds; 
mid-October — December, 1972 — 4, 5, 12, c.10, c.5, c.10, 25, 16, c.20, 22+, 31? 
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The count of 3 1 made on December 23, was made at a distance rather too 
great to ensure definite identification of all birds counted. 

My early records of this species in the South-West were of immature birds, 
but birds seen at Bcnger have been adult. 

Glossy Ibis, Plegadis falcinellus. Reported, but I encountered none until 
peccmbcr 17, 1972, when one bird was present loosely associated with Straw¬ 
necked Ibis, White Ibis and other water-frequenting birds on a partly submerged 
road. 1 watched it through binoculars, apparently feeding, and in flight, obtaining 
very satisfactory views in a good light. 

Yellow-billed Spoonbill, Platalea flavipes . One bird was seen on October 9, 
1969. Later sightings of a single bird suggest that an individual was present until 
the end of December. 

Sightings made were:—October, November, December, 1969—1, 1, 1, 1 biid; 
November, December, 1970—1, l, 2, 2, 4, 4, 2, 1 bird; December, 1972—1, 1 
bird. 

As the birds seen in 1970 were not always closely associated, it is possible 
that four birds were present throughout November-December, but it is prob¬ 
able that the number fluctuated. 

Black Swan, Cygnus atratus. Swan are among the first waterfowl to appear 
when the swamp begins to fill. Nests are constructed, usually of Lemna or 
Typha, according to situation. From late August, the appearance of many 
cygnets may be expected, but the total number of birds present declines sharply 
in November and December. I suspect that most of the Mate’ birds are adults 
with second brood young. 

Eleven broods counted in 1969 averaged 4.8 juveniles, 33 broods in 1970, 
3.2 and 29 broods in 1971, 4.1 juveniles. Excluded from these counts are 13 
juveniles with one adult and 33 with one adult, both seen in October, 1969. 
Creching appears a possibility in these cases. 

Freckled Duck, Stictonetta naevosa. My records are too few to provide 
any significant information. 

Chestnut-breasted Shelduck, Tadorna tadornoidcs. These birds are conspicu¬ 
ous and easily located but generally not really numerous. I should say thpt 
the number present is usually below 50. However, on December 8, 1968, this 
species was numerically second only to Black Duck when the Black Duck 
population was at a high level, and again, in 1972, these birds were consistently 
frequent from mid-October until the end of the season. 

Black Duck, Anas sttperciliosa. These are usually the first waterfowl to 
appear when the swamp begins to fill and it is unusual not to record this species 
at any time during the season. However, numbers fluctuate rapidly and ap¬ 
parently unpredictably. Often it is the most frequent duck present, but at times 
it appears to be outnumbered by Grey Teal or by White-eyed Duck and, rarely, 
e.g. August 16, 1969 by Blue-winged Shovelcr. 

Downy young have been observed in September and October. 

Grey Teal, Anas gibberifrons. This is another species in which a consider¬ 
able fluctuation in numbers is apparent. 

Blue-winged Shoveler, Anas rhynchotis . The number present varies from 
week to week and from season to season. Drakes in full plumage are not com¬ 
monly seen in November and December when they are, apparently, in eclipse 
plumage. 

Pink-eared Duck, Malacorhynchus membranaceus. My only records are of 
two birds present on November 22, 1970, at which time 1 heard reports of 
larger numbers, and of flocks on August 6, 12 and 20, 1972. This species would 
appear to be more frequent on the swamps in Mr. Angus Robinson’s property 
at Coolup, waters comparable in many ways to those at Benger. 

White-eyed Duck, Aythya australis. A nest was located in October, 1972 
and two broods of downy young—9 and 17 respectively—in December, 1972. 

Maned Goose, Cbenonetta jubata. These birds have appeared late in the 
season in small numbers only. The largest number recorded was 51 in 1970. 
None was recorded in 1966, 1968 or 1971. 

Blue-billed Duck, Oxyura australis. These may be encountered in flocks on 
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open water or in ones and twos among reed-beds and in the drains. These 
latter may be breeding birds. Unlike the other species of duck encountered, 
these birds favour certain areas where their presence can be predicted with 
some certainty. The extreme south-west portion of the swamp is one of these. 
The highest number recorded was c.150 in August, 1971. My records arc mainly 
of birds seen on open water: it seems probable that breeding birds are still 
present after the flocks have disappeared from the open water. 

Musk Duck, Biziura lobata. Unlike the Blue-billed Duck, these birds do 
not flock, but scatter throughout the swamp and may be heard, even when 
not visible, among flooded Melaleuca and Typlm. A few may usually be located 
in the relatively deep waters of the drains. This is noticeable toward the end 
of the season when they have disappeared from the receding pools. 

Black-shouldered Kite, Elanus notatus . From 1968 birds have been recorded 
occasionally during the months of June to October, inclusive. One bird noted 
was a juvenile with reddish plumage on head and neck. 

Whistling Eagle, Haliastur sphenurus . One or two birds are usually to be 
seen over the swamp. Three birds have been noted occasionally. They are 
usually silent. 

Collared Sparrow-Hawk, Accipiter cirrocephalus. Single birds noted on four 
occasions only—January, 1968, September, 1970 and July and December, 1971. 
Some at least of these records have been for the Melaleuca areas. 

Swamp Harrier, Circus approximate. This species has been recorded even 
more consistently than the Whistling Eagle. There is no evidence to show that 
more than two birds have been present at one time. 

Little Falcon, Falco longipennis. Noted, singly, on six occasions — Septem¬ 
ber and November, 1969, October, 1970, November and December, 1971 and 
July, 1972. The bird seen on September 12, 1969 was flying at high speed and 
from time to time taking prey from the surface of the water and eating it on 
the wing, still at high speed. I suspected dragon flies as the prey. 

Brown Hawk, F . berigora. Noted on only two occasions, one bird in De¬ 
cember, 1965 and two birds in July, 1968. 

Nankeen Kestrel, F. cenchroicles. Prior to 1972, recorded on eight occasions 
—twice in June, once in July, twice in August, twice in November and once in 
December. In 1972, Kestrels were recorded on eight successive visits covering 
July and August. 

Banded Landrail, Rallus philippensis. Not recorded at the swamp until 
November 26, 1972 when I obtained excellent views of two birds feeding on a 
7>7?/ja-lined track. On December 10, a dead bird was found impaled on a wire 
fence bounding the swamp and the following week one live bird was seen in 
the same locality. On December 23, I again saw two birds. This evidence sug¬ 
gests that late 1972 was a period of invasion or of local abundance. 

Black-tailed Native-hen, Tribonyx veutralis. Two birds were recorded on 
December 30, 1970 and two on November 21, 1971. In neither case were the 
views obtained entirely satisfactory, but the identification was probably correct. 
One bird was plainly seen on November 26, 1972 and another seen at close 
quarters on December 17, 1972. 

Dusky Moorhen, Gallinula tenebrosa. These birds are much less readily 
located than Coot or even Swamphcn which, though timid, are given to feeding 
on the roads which transect the swamp and on mudflats. However, Moorhen 
have been located fairly consistently one or two at a time, on the drains and 
adjacent to beds of Typha. The behaviour of some of these birds suggested 
breeding by the main drain, where in November 26, 1972, I recorded a small, 
downy chick. 

Swamphcn, Porphyrio porphyrio. It is rarely that one visits the swamp 
without recording at least one of these birds. They appear to be fairly fre¬ 
quent and well distributed through the Typha. 

Coot, Fulica atra. Coot tend to appear in large numbers rivalling the com¬ 
moner ducks. However, in 1972 birds were quite scarce, eight being the largest 
number seen at one time — and the records were mainly of birds on drains — 
until December 3, when a flock of 23 was noted on open water and on Decem- 
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bcr 10 a flock of c.40 was present. There were no further records for that 
season. Downy young were noted on December 12, 1971. 

Banded Plover, Zonifer tricolor. One over swamp area in June, 1971. At 
this time the swamp had scarcely commenced to fill. 

Eastern Golden Plover, Pluvialis dominion. Noted once only—a single bird 
on November 9, 1969. 

Red-capped Dotterel, Charadrius ruficapillus. Circa six birds were noted 
in January, 1968 and one bird in November, 1970. 

Black-fronted Dotterel, C. melanops. Single birds and small parties were 
noted on 17 visits. None was seen in 1971. These birds follow the common 
wader pattern, appearing as the water level recedes. 

Wood Sandpiper, Tringa glareola. Like most of the waders, a late arrival, 
but one of the more consistently recorded. Only the Greenshank and the White- 
headed Stilt were seen more frequently or in greater numbers. The largest flock 
seen comprised 13 birds. 

Greenshank, T. nebulciria . As noted above, a regular visitor, sometimes 
present in fair numbers, c.g. 24 on one mudflat in December 29, 1971 and 100 
plus in a limited area on December 23, 1972. On July 9, 1972 a bird was heard 
and seen very plainly—apparently an active and healthy ‘wintering’ bird. 

Curlew Sandpiper, Erolia ferruginea. A few records of birds in flocks of 
up to 30 were made during the October-December periods of 1966, 1967 and 
1969. 

Little Stint, E. ruficollis. Recorded thrice in 1969 and four times in 1970. 

Sharp-tailed Sandpiper, E. acuminata. Records were made of one bird in 
December, 1968 and of small flocks—circa six, on three occasions in 1970. In 
1969 birds were more consistently present from late October until late December 
and in 1972 flocks of up to 35 were present in the November-Decembcr period. 

White-headed Stilt, flimantopus himantopus. Occasional birds appear early 
in the season, while the swamp is filling and later, when the water level begins 
to fall, flocks may be anticipated. 

Avocet, Recurvirostra novaehollandiae. Four birds were noted on December 
28, 1966. One bird was noted on November 19, 1967 and flocks—in one case 
18 birds—on December 17 and 24, 1967 and on January 8, 1968. Later in 1968, 
one bird was seen on December 1 and one bird on December 15. 

Silver Gull, Lams novaehollandiae. A single bird was recorded on October 
22, 1972, in flight and, later, resting on a mud-bank. 

Marsh Tern, Chlidonias hybrida. This is an occasional visitor recorded on 
four occasions prior to 1972, viz., twice in December, 1967 (c.4 birds and one 
bird), once in September, 1970 (two birds) and once in October, 1971 (one 
bird). In 1972 terns were present on September 23 (two), October 15 (one), 
November 19 (two) and December 10 (two). 

Purple-crowned Lorikeet, Glossopsitta porphyrocephala. Four birds were 
noted, in flight, on July 14, 1970. 

Western Rosella, Platycercus ictcrotis. Recorded thrice, in or near Melal¬ 
euca: July 11, 1970 (two), July 9, 1972 (two) and July 16, 1972 (one). 

Red-capped Parrot, Purpureicephalus spurius. These birds are always present 
in the immediate vicinity of the swamp, but it was not until October, 1)69 that 
I saw birds in the swamp area. In 1972, birds were recorded several ttmes- 
twice in June, once in October and four times in November—feeding on thistles 
on one of the islands in the swamp. In 1971 the patch of thistles had increased 
but no visits by parrots were recorded there, however, they were recorded 
thrice in October and thrice in November in Melaleucas on the south-east tringe 
of the swamp. In 1972 the birds were again present among the thistles in 
September, October and November. 

Port Lincoln Parrot, Barnardius zonarius. Recorded with certainty on only 
three occasions—December, 1970, June, 1971 and July, 1971—in Melaleuca. 

Elegant Parrot, Neophema elegans. Recorded on only two occasions—on 
June 13, 1971, when at least 63 birds were present in a dried out reed bed;— 
and on July 25, 1971 when one bird was seen. 1 watched the large flock for 
some time. Birds were perched some on dead Typha stems and some on the 
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ground, the swamp at that time containing very little water. So far as I could 
see, the birds were not feeding. 

Pallid Cuckoo, Cuculus pallidus. Birds have not been seen, but calls have 
been heard from the fringing Melaleucas on three occasions—August, 1970, 
July, 1971 and December, 1971. 

Horsfield Bronze Cuckoo, Chrysococcyx hasalis. A bird feeding on a track 
in a rather pipit-like manner when approached to within 15 metres proved to be 
a Chrysococcyx incompletely barred below and displaying a rather well-marked 
whitish ‘eyebrow’, suggesting this species. The bird both hopped and ran, but 
mainly hopped. 

Golden Bronze Cuckoo, C. lucidus . Like the Pallid Cuckoo, more often 
heard than seen, but noted much more frequently. Recorded from August to 
December, inclusive. 

Kookaburra, Dacelo gigas. Calls are heard from the fringing Melaleuca 
with some frequency but the birds do not normally appear in the open portions 
of the swamp. 

Sacred Kingfisher, Halcyon sancta. Recorded on nine occasions in Mel¬ 
aleuca —October, 1968, October, 1969, October, 1970, December, 1970, October, 
1971, November, 1971 (twice), December, 1971 (twice). 

Rainbow-bird, Merops ornatus. Presence has been confirmed on nine oc¬ 
casions—December, 1967, November, 1969, December, 1969, November, 1970, 
October, 1971, November, 1971, December, 1971, November, 1972 and Decem¬ 
ber, 1972. On each occasions birds appear to have been in passage over the 
swamp. 

Welcome Swallow, Hirundo neoxena. Of all species recorded, none has been 
more consistently present. Birds are usually hawking low over the swamp. 

Tree Martin, Petrochelidon nigricans. Recorded much less frequently than 
the foregoing species, but, as the birds forage together, this species—usually 
present in much smaller numbers, could be overlooked sometimes. Numbers 
fluctuate, however, and on a few occasions, mainly in early summer, Tree 
Martins have been frequent. 

Australian Pipit, Anthus novaeseelandiae. Occasionally seen singly or in 
pairs on roads through the swamp, and recorded with some consistency every 
year on one of the ‘islands’. 

Black-faced Cuckoo-Shrike, Coracina novaehollandiae. A visitor to the 
swamp fringes, not recorded until 1971, when it was noted on five occasions. 

Little Grass-bird, Megalurus gramineus. This bird has usually been identi¬ 
fied by call, so possibly may have been overlooked when silent. However, during 
periods when calls were being heard, birds were sometimes seen and 1 do not 
recall seeing a bird during a period of silence. Generally the birds appear late 
in the season—September to December—but in 1971 birds were recorded with 
some regularity from July to November. They do not appear to be widely dis¬ 
tributed but favour two or three limited areas. I suspect that the species favours 
Juncus rather than Typha: at Benger the former does not occur, except in small 
isolated clumps, while the latter is widespread. 

Reed Warbler, Acrocephalus stentoreus. My opening remarks on the pre¬ 
ceding species apply also to the Reed Warbler. However, these birds appear 
quite frequent and widely distributed. 

Splendid Wren, Malurus splendens. These birds occur not only in Melaleuca 
areas but in Typha also, ranging fairly widely through the swamp area. I have 
been very watchful for M. elegans which occupies similar habitat on the south 
coast, however all the ‘blue’ males which I have seen have been M. splendens. 

Western Warbler, G cry gone fusca. Noted occasionally, calling in the fring¬ 
ing Melaleuca. 

Broad-tailed Thornbill, Acanthiza apicalis. Occurs in Melaleuca thickets, 
but also ranges into the Typha /;eds. 

Spotted Scrub-Wren, Sericornis maculatus. Recorded from one area only, 
an ‘island’ with dense Melaleuca, Callistemon and Cassytha. 

Scarlet Robin, Petroica multicolor. On July 25, 1973, a pair of robins was 
observed on the fence bounding the southern end of the swamp. This was my 
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first record for Benger and my second for the clay zone in the Shire of Harvey. 

White-breasted Robin, Eopsaltria georgiana. On October 31, 1971, I ob¬ 
tained plain but fleeting views of a bird, among dense Melaleuca, which from 
its appearance and behaviour I believe to have been of this species. Confirma¬ 
tion is desirable. 

Grey Fantail, Rhipidura fuliginosa. Occurs in stands of Melaleuca. 

Willy Wagtail, R. leucophrys. Pairs are fairly frequent and widespread. Birds 
are encountered regularly in all parts of the swamp area. 

Rufous Whistler, Pachycephala rufiventris. Frequently recorded in fringing 
Melaleuca. 

Red-tipped Pardalotc, Pardalotus substriatus. Recorded infrequently during 
October-December in the fringing Melaleucas. 

Silvereye, Zosterops gouldi. Occurs in Melaleuca, but ranges into the Typha 
beds. Cf. Splendid Wren and Broad-tailed Thornhill. 

Brown Honeyeater, Lichmera indistincta. Appears occasionally in the Mel- 
aleuca —perhaps associated with the flowering in October-December. 

Yellow-winged Honeyeater, Phylidonyris novaehollandiae. Not recorded 
until 1971 when it appeared among the Melaleucas at blossom time, October- 
November. 

Red Wattle-bird, Antliochaera carunculata. Noted fairly frequently, mainly 
in the October-December period when the Melaleuca is in blossom, but the 
birds seem less closely associated with the Melaleuca than the other honeyeaters 
and are probably always present in the immediate vicinity of the swamp. 

Magpie-lark, GralUna cyanoleuca. These birds are consistently present though 
not in great numbers. 

Black-faced Wood-Swallow, Artamus cinereus. A flock of wood-swallows 
(?sp.) was recorded in October, 1965. My only other record was of Black-faced 
Wood-Swallows about a small clump of Melaleuca in June, 1970. 

Grey Butcher-bird, Cracticus torquatus. Consistently present, ranging widely 
throughout the swamp area. 

Western Magpie, Gymnorhina dorsalis. Birds are always present in the im¬ 
mediate vicinity of the swamp and often range into the swamp area. However 
territories have been held on at least the two main ‘islands’ during most of 
the period of observance. 

Raven, Corvus coronoides. Ravens commonly wander through the swamp 
area, it is seldom that they are not recorded. 

Little Crow, C. bennetti. Not definitely identified, but suspected; notably a 
flock seen on June 21, 1970, but the period of observation has not favoured 
the recording of this species. 

THE FUTURE OF BENGER SWAMP 

The swamp has withstood several decades of utilization and is still a splendid 
refuge for wildfowl. However, one has misgivings: changes in usage have, and 
arc, taking place: the stands of Melaleuca are giving way in places to frequent 
burning, and the use of weedicides and insecticides suggest dangerous possibili¬ 
ties. There has been a demand for proper (i.e., complete) drainage, which is 
being met by compromise—at present. 

In view of the greatly diminished coastal marshlands the writer feels that 
the Benger Swamp should be resumed and managed as a summer refuge for 
waterfowl. There is reason to believe that this would not encounter widespread 
resistance: many residents of the district including some holders of land in the 
swamp, are interested in the swamp as such and favour its preservation. 

ACKNOWLEDGEMENTS 

Mr. Ian Offer, of Benger, has given me much information relating to the 
swamp. 

I am indebted to the Western Australian Museum for the identification of 
the freshwater lobster, Cherax preissii. 


155 


SOME OBSERVATIONS ON THE STEM HEMIPARASITE, OR MISTLETOE, 

AMYEMA MlQUELll (LORANTHACEAE), IN SOUTH-WESTERN - 

AUSTRALIA 

By KEVIN F. KENNEALLY, Department of Botany, University of Western 

Australia, Nedlands* 

In the Perth metropolitan area Amyema miquelii (Lehm. ex Miq.) Teigh is 
the most commonly occurring stem hemiparasite of Marri (Eucalyptus calo - 
phylla), Tuart (E. gomphocephala) and Flooded Gum (E. rudis) but has never 
been recorded from Jarrah (E. marginata). The Greek prefix ‘hemi’, refers to 
this plant’s half, or partial, dependence on its host. Stem hemiparasites belonging 
to the Loranthaceae have green leaves and thus produce organic food by photo¬ 
synthesis, but arc dependent on the host for water and mineral salts. These 
nutrients are obtained by means of the hemiparasite grafting its vascular system 
onto the host’s conducting elements. These stem hemiparasites are often referred 
to as ‘Mistletoes’ and were formally included in the genus Loranthus until the 
Australian taxonomic revision by Barlow (1966). 

A. miquelii is not limited to the Perth metropolitan area but is found 
throughout Australia with the possible exception of the extreme north-east region 
of the continent. This species is usually parasitic on Acacia and Eucalyptus. In 
Western Australia, specimens in the Western Australian Herbarium and the 
Herbarium of the Botany Department, University of W.A. show A. miquelii has 
been recorded on ten species of eucalypt:— Eucalyptus calophylla, E. ewartiana , 
E. gomphocephala. E. gongylocarpa, E. kingsmiUii. E. oxymitra, E. patens, E. 
pyriformis, E. rudis, E. transcontinentalis and E. wandoo (syn. E. redunca var. 
data). 

The effect of severe infestation of Mistletoe being directly responsible for 
the death of the host has been suggested by Coleman (1949, 1950). However, 
this relationship is not all that clear, being dependent on the condition and age 
of the host, the conditions of growth and the number and mzc of infections 
present. It has been reported by May (1941) that heavy infestation of stem 
hemiparasites, affects the quality of timber and leads to a low production of 
flowers, pollen, honey and fruit. In cases of severe infestation the host may 
die, but death can be attributed to other factors such as, for example, age of 
the tree leaving it susceptible to hemiparasite attack, or secondary infection by 
fungal and insect pests. These may gain entrance through the gaps in the host 
tissue created by the hemiparasite. Hellmuth (1971) has conducted eco-physio- 
logical experiments on a related species of stem hemiparasite (Amyema nestor) 
in the arid region of the Cue area of Western Australia. His results showed 
that the field physiology of the host (Acacia grashyi) when under stress condi¬ 
tions is affected by the hemiparasite. That is, the hemiparasite causes a water 
stress on the host which may lead to its death. 

The extent of hemiparasitism of Marri and Wandoo (E. wandoo) can be 
easily observed on the roadside verges along Albany Highway. Unlike many 
other members of the Loranthaceae which exhibit perfect mimicry of the host, 
A. miquelii can be readily recognised by the densely branched clumps of foliage 
resembling inverted ‘beehives’ and the pendulous orange-pigmented foliage, con¬ 
trasting with the grey-green, scattered leaves of its host (Fig. 1, Plate 1A and B). 

At a site 1.6 km south of Mount Barker township (approximately 360 km 
south of Perth) and 6.5 km west of Albany Highway along St. Werburgh’s 
Road, there is a stand of living and dead Wandoo, both severely infested with 
A. miquelii (Plate 1A). This patch of Wandoo occupies a strip 50 m wide be¬ 
tween two paddocks. The area has been somewhat affected by mild burning 
and the understorey is dominated by Hakea lissocarpha. It was decided to look 
at this area in detail and study the host-hemiparasite relationship. A count of 
the number of hemiparasites per tree was carried out for a distance of 800 m, 
using St. Werburgh’s Road as a transect. It was found that the dead trees had 
an average height of 10 m and carried from 14 to 42 dead hemiparasites per 
tree. These could be readily observed and counted due to their terminal position, 
intricate branching and in many cases a lime, yellow/green colour caused by 
the lichen Candelariella vitellina. This lichen appears restricted to the rough 
broken bark of the hemiparasite and is not found on the smooth and shedding 

‘Present address: Western Australian Herbarium, Department of Agriculture, South Perth. 
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bark of the host. However, these counts probably do not represent the total 
number of hemiparasites per tree as there is a tendency for dead specimens to 
snap off. This may be due to their weight and terminal position, combined 
with the frequent loss of brittle branches during strong winds. Many specimens 


Plate 1.—A. General view of St. Werburgh’s Road study site. Two dense clumps 
of foliage due to A. miquelii are arrowed. B. Single plant of A. miquelii showing 
terminal position, inverted “beehive” shape and pendulous branches and leaves. 
C. Part of a dead Wandoo showing numerous terminal, intricately branched 
remains of A. miquelii. D. Fomes rimosus on the trunk of Wandoo. 
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of A. miquelii, broken off immediately below the haustoria, were found under 
the dead trees. 

Three of the trees in the group had both living and dead hemiparasites. It 
appeared that the branches being parasitized had died back thus killing the para¬ 
site. Death of the branch is probably due to the hemiparasite cutting off supplies 
of water and mineral salts from that part of the branch beyond the point of 
infection. As the hemiparasite develops at the expense of the host, loss of host 
foliage occurs. Often this part of the branch is so injured that it dies back and 
is shed, the mistletoe then assuming a terminal position (Plate 1C). Because of 
this, the host plant often develops a straggling profile and in cases of severe 
infestation (such as the St. Werburgh’s Road study site) there is a resultant loss 
of symmetry caused by reduction in canopy. 

An analysis of variance was applied to the results obtained and these 
tended to support observations made in the study area. There was a significant 
difference between the numbers of hemiparasites occurring on living and dead 
trees (Table 1, A). On average, the dead trees bore twice as many parasites as 
the living trees. On comparing trees with only living hemiparasites against those 
with both living and dead hemiparasites, a very high significant difference was 
obtained (Table 1, B), the latter group containing over three times the number 
of the former group. One must keep in mind that this significance would be 
even higher if allowance was made for all the dead hemiparasites which had 
already fallen to the ground. Continuing observations on the trees with both 
living and dead hemiparasites has shown a further reduction in canopy, and in 
one tree death appears to be imminent. 


TABLE 1—STATISTICAL ANALYSES ON THE NUMBER OF HEMIPARASITES RECORDED PER 
TREE AT THE ST. WERBURGH'S STUDY SITE. 

A 



LIVING TREES 

DEAD TREES 

F 

No. OF TREES 

18 

6 


MEAN No. HEMI- 
PARASITES/TREE 

11.9 

22.3 

5.52* 


B 



LIVING TREES WITH 
LIVING HEMIPARASITES 

LIVING TREES WITH 
LIVING AND DEAD 
HEMIPARASITES 

F 

No. OF TREES 

15 

3 


MEAN No. HEMI- 
PARASITES/TREE 

8.7 

27.7 

32.62*** 


* denotes significantly different at 5% level. 
*** denotes significantly different at 0.1% level. 


As May (op. cit.) has shown, secondary infections by fungi may contribute 
to the host's death. At the study site several trees were found to be infected 
by the wood attacking fungus, Fomes rimosus Berk (Fig. ID). This species has 
been shown by Tamblyn (1937) to cause a ‘Honeycomb Pocket Rot’ of Wandoo. 
The hyphac of this species invade the hcartwood and sapwood of its host, thus 
reducing the plant’s capacity to conduct water. Coupled with the demands of the 
stem hemiparasite, water stress must be increased. The horse-hoof shaped basi- 
diocarps (spore tearing bodies) were collected from the trunks of Wandoo in¬ 
fested with A. miquelii —but none from the trees that had died. 

In speculating as to the reasons why this group of Wandoo is so severely 
infested by A. miquelii one must look briefly at the biology of the hemiparasite 
itself. 

The biology of this hemiparasite, especially the dissemination of the species, 
is rather intriguing and has been well documented (see Kuijt, 1969; Johri and 
Bhatnagar, 1972). From the pendulous red flowers, a fleshy ‘berry’ develops 
which is attractive to small animals, especially members of the genus Dicaeum, 
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the so-called ‘Mistletoe-bird’. This genus is represented by D. hirundinaceum in 
Western Australia. Birds carry away the turgid, ripened fruits which on pressure 
extrude the seed which is surrounded by a sticky, viscid layer. The viscid layer 
around the seed is said to act not only in securing an attachment to some object 
but also in providing moisture during germination (Johri and Bhatnagar, 1972). 
The seed may be wiped by the bird from its beak onto the host, or in the 
majority of cases, the seed is ingested by the Mistletoe-bird. These birds are 
adapted to this specialised diet. The muscular portion of the stomach (the giz¬ 
zard) has virtually disappeared and the alimentary canal (including the oeso¬ 
phagus, glandular portion of the stomach and the intestine) appears superficially 
to be an even duct with no enlargements (Serventy and Whittell, 1967). Another 
characteristic these authors point out is that the Misteletoe-bird defaecates sitting 
along, and not across a branch, so that the seeds become attached to the branch. 

Observations on the Mistletoe-bird at the St. Werburgh’s Road study site are 
limited for the same reasons that both Coleman (1950) and Cayley (1967) point 
out. That is, these birds frequent bushy trees, fly high over tree tops and rarely 
stay still. However, studies in Indonesia by Docters van Leeuwin (1954) has 
shown that the Mistletoe-bird moves along a twig when dcfaecating, while its 
body rocks rapidly from side to side, thus effectively pasting the seeds to the 
branch. The same worker in an attempt to look at the range of dispersal of 
the seeds, measured the time taken for Mistletoe-birds feeding on the berries, 
to dcfaecatc the seeds. These times ranged from 4-12 minutes. 

Once the seed is attached, it germinates spontaneously, the radicle being 
firmly applied to the surface of the host branch forming an adhesive cushion, 
or holdfast. The haustorium (a peg-like structure), develops from the centre 
of the holdfast and penetrates into the cortex of the host. The penetration 
is usually affected through some weak portions, like lenticels and cracks. It is 
generally agreed that both chemical and mechanical forces take part in the 
process of penetration of the haustoria (Johri and Bhatnagar, op. cit.). The 
hot tissue reacts to the entry of the haustorium and a characteristic swelling 
results, forming a ‘burr’. 

One can only speculate as to the reasons why the St. Werburgh’s Road group 
of Wandoo is so severely infested by A. miquelii. Experiments by May (1941) 
have shown that Mistletoes have a high light requirement. This worker con¬ 
ducted experiments on seeds of A. miquelii and found that embryos placed in 
the light gave a 91 per cent germination, while those kept in darkness gave 
44 per cent. This helps to explain why Mistletoe is more common on road 
verges or disturbed land, than virgin forest. 

It is generally stated that Wandoo forms a more open vegetation type 
than does Jarrah (Forestry in Western Australia, 1971) though few published 
records of their respective canopy cover are available. Data from the use of 
an importance index, based on relative frequency, relative density and relative 
basal area of tree species has been used by W. A. Loneragan (unpub. data) to 
classify 76 sites into either Wandoo dominated or Jarrah dominated. Of these, 


TABLE 2.—SUMMARY OF CANOPY COVER DATA FOR WANDOO-DOMINATED AND JARRAH- 

DOMINATED SITES 



WANDOO 

JARRAH 

No. OF SITES 

34 

42 

MEAN CANOPY COVER 

21.47 

27.44 

VARIANCE 

150.45 

147.67 

STANDARD ERROR 

2.10 

1.73 

VARIANCE RATIO 

1.02 NOT SIGNIF. 

T VALUE 

—2.19 p < 0.05 

0.0.5 > p ) 0.02 
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34 sites were classified as Wandoo dominated and 42 as Jarrah dominated. 
Canopy cover data using a crown cover densiometcr (Lemmon, 1956) was also 
available for these sites. The average of 4 sampling points being taken as an 
estimate of the mean cover of the species on each site. 

The mean canopy cover of Wandoo in the 34 Wandoo dominated sites 
and of the Jarrah in the 42 Jarrah dominated sites was calculated, and their 
difference tested for significance. Since the variances of the two sample groups 
arc not significantly different (F = 1.02, critical value p = 0.05; F ^ 1.51) 
the conventional V test for unpaired data was used. The results of this test 
(Table 2) show that the canopy cover of Wandoo in the Wandoo dominated 
sites is significantly less than the canopy cover of the Jarrah in the Jarrah 
dominated sites. This open canopy may provide the high light requirement 
necessary for Mistletoe germination and explain the more frequent occurrence 
of Mistletoe in the Wandoo woodlands. 

In the case of the St. Werburgh’s Road study site, the position of the stand 
of Wandoo forming a corridor between two cleared paddocks and sited near 
a water source (a tributary of the Hay River) may form a habitat for the 
Mistletoe-birds. Once the hemiparasite had become established, the feeding 
habits of the birds and the ease with which they promote seed dispersal would 
result in further infection. Slowly, the canopy of the Wandoo would be removed 
as branches die, allowing further areas of increased light suitable for hemi¬ 
parasite germination. As hemiparasite numbers increase the area attracts more 
birds to feed on the larger amount of Mistletoe berries. The incredible number 
of Mistletoe plants in a small area such as those at the St. Werburgh’s Road 
study site could be the result of these processes. Further study is needed on the 
host-Mistletoe-Mistletoc-bird relationship in order to understand the reason for 
the heavily infested trees frequently encountered. 
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FIRE AND FAUNA IN THE NORTHERN JARRAH FOREST 
OF WESTERN AUSTRALIA 

By W. SCHMIDT and M. MASON, Forests Department, Dwellingup 

When Europeans first settled in the South-west, much of the forest was 
composed of mature or overmature virgin stands. This forest was recorded as 
having a relatively open and clear forest floor which carried little fuel on the 
ground to feed large, hot fires. It is fairly certain that many of the frequent 
fires that did occur, probably lit by natives or lightning, burnt quietly and 
slowly through the forest. 

When early uncontrolled harvesting of our forest began, this situation 
changed drastically. Rapid and excessive exploitation removed many of the 
larger trees which created extensive gaps in the canopy. These opening per¬ 
mitted the buildup and excessive growth of scrub and understorey species. 
Logging debris such as discarded logs, branches, leaves and bark accumulated 
on the ground and greatly added to the total amount of fuel. In their efforts 
to deal with this problem, the Forests Department at first attempted to exclude 
all fires from the forest. This resulted in a situation that made fire control 
operations extremely difficult at best. It was not surprising that very intense, 
uncontrollable wildfires occurred in State Forest, the 1961 Dwellingup fire 
being a prime example. 

To reduce the risk of wildfires and facilitate fire control operations, the 
Forests Department implemented a programme of prescribed burning. This 
burning involves the use of low intensity, mild fires within predetermined boun¬ 
daries to remove or reduce the fuel hazard. Such burning is now done through¬ 
out the forest area on a rotation in excess of fire years. 

We know from research studies and observation that the forest flora in 
the South-west is associated with and dependent upon fire. That is, the vegeta¬ 
tion has developed in a fire environment and has adapted to it over thousands 
of years. We also know that the forest flora provides suitable habitat for a 
large number of mammals, birds and reptiles. What we did not know until 
recently, however, is how fire, both wildfires and prescribed burning, affected 
our forest fauna. The Department’s practice of prescribed burning has been 
criticised in the past by concerned individuals and groups. This criticism partly 
arises from the belief that burning causes widespread destruction of fauna. Until 
several years ago, there was little evidence available in Australia to cither 
support or refute this belief. 

In 1971, the Department started a research programme to investigate the 
effects of burning on our forest fauna. Specifically, the objectives of this re¬ 
search in the jarrah (Eucalyptus marginata) forest type near Dwellingup are as 
follows: 

(1) . To determine the distribution of small mammals within the northern 

jarrah forest in relation to such factors as understorey vegetation, 
topography, time of year and burning history of the areas surveyed. 

(2) . To study in detail the effects of prescribed burning in swamps on the 

ecology of certain mammals, including the Yellow-footed Marsupial 
Mouse or Mardo (Antechinus flavtpes), the Short-nosed Bandicoot 
(Isoodon obesulus), the Quokka (Sctonix brachynrus), the introduced 
Ship Rat (Rattus rattus) and the common House Mouse (Mus mus - 
cuius). 

(3) . To study the effects of both prescribed burning and total fire exclu¬ 

sion on the ecology of small mammals in upland forest areas. 

In a similar research programme at Manjimup, the Department is investi¬ 
gating the effects of burning on the Southern Bush-rat (Rattus fuscipes) and 
the Brush-tailed Bettong or WoyJie (Bcttomtia penicillata). 

Survey techniques used in the Dwellingup survey include spotlighting, 
habitat examination and live-trapping. Live-trapping has been the main basis 
for assessing fire effects on mammals. Selected study areas are trapped prior to 
burning and all mammals captured are measured, ear-tagged and released for 
future identification. Following burning, these study areas are retrapped periodi¬ 
cally to determine what effects burning has had on mammal numbers, distribu¬ 
tion and breeding cycles. An assessment of the vegetation is also made prior 
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to and following burning so that it is possible to relate any changes in under¬ 
storey composition or structure to fluctuations in mammal numbers and changes 
in behaviour patterns. 

Since the fauna survey began, 23 species of mammals have been recorded in 
State Forest near Dwellingup (Appendix 1). Results of the exploratory phase of 
the study indicate that the denser vegetation associated with swamps, in contrast 
to the more upland forest, supports both greater numbers and a wider range 
of species. Except for the larger macropods such as the Western Grey Kan¬ 
garoo (Macropus fitliginosus) and Black-gloved Wallaby (Macropus Inna) and 
the occasional small marsupial, upland jarrah forest is relatively low in mam¬ 
mal numbers. 

Population data over a 12 month period is available for the Mardo and 
the introduced Ship Rat in three swamps near Dwellingup that were aerial 
burnt in the spring of 1971. Trapping returns for all three areas show a sharp 
decline in rat numbers following burning, while Mardo numbers have increased 
(Table 1). 

Table 1.—THE EFFECT OF PRESCRIBED BURNING* ON NUMBERS OF TWO MAMMAL 
SPECIES IN SWAMP HABITAT NEAR DWELLINGUP. 



Number 

Number of 
individuals 

different 

captured 


Trap 

Nights 

Ship Rat 
(Rattus 
rattus) 

Mardo 

(Antechinus 

flavipes) 

Pre-burn 

1,496 

16 

2 

Post-burn 

1,895 

6 

21 


‘Prescribed burning rarely results in over 60% of any one unit being burnt. There are always 
irregular patches of forest and swamp that do not burn due to limited fuel, natural firebreaks, 
etc. Thus, mammals are able to retreat to these areas for refuge during any burning operations. 

The Ship Rat displays a marked preference for dense vegetation and this 
was removed by the fire, hence the subsequent decline in numbers following 
burning. The increase in numbers of the Mardo is more difficult to explain, 
as its breeding period occurred about 6 weeks prior to the burn.t Apart from any 
natural population expansion, this increase in numbers may indicate that some 
food sources such as insects become more plentiful or available following burn¬ 
ing. If this occurred, then individuals in adjacent unburnt swamp may have 
been attracted to the burnt study areas. 

fThe W.A. race of the Yellow-footed Marsupial Mouse or Mardo (Antechinus flavipes leu- 
cogaster) mates in late August or early September and the young are born approximately Vh 
to 4 weeks later. Any young produced prior to the burn would not be trapable until early 
summer, and are thus not reflected in pre-burn numbers. 

In each of the swamps studied, some of the mammals captured prior to 
the fire were retrapped in good condition following the burn. A post-burn 
search of the areas produced no dead or damaged mammals. Thus at least 
for these two species, there is no evidence to support the belief that burning 
is destructive. To the contrary, prescribed burning appears to favour the Mardo. 
There is no evidence that the Ship Rat will not also recolonise these burnt 
swamp areas in several years time when the dense scrub understorey reappears. 

A study of mammal numbers and distribution is also being conducted in 
an upland forest compartment that has had all fire excluded from it for over 
40 years. Results from live-trapping and visual surveys have demonstrated that 
this area does not support higher numbers or more species of mammals than 
do similar adjacent forest blocks that have been burnt periodically. From vege¬ 
tation assessments in this unburnt block, we know that both the number of plant 
species and the amount of live ground cover is less than in the adjacent forest 
that is regularly burnt. This finding suggests that prescribed burning is a useful 
management technique for providing the vegetational diversity that many of our 
species of mammals seem to require. 

CONCLUSIONS 

Interim results from 18 months of a fauna survey in the northern jarrah 
forest indicate that: 
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(1) . The majority of small mammals in the northern jarrah forest near 

Dwellingup are concentrated in swamps or other areas of dense vegs. 
tation. Except for the larger macropods and a limited number of 
smaller mammals, upland areas of jarrah are relatively lacking m 
signs of mammal activity. 

(2) . Although fire certainly plays a major role in the ecology of small 

mammals, prescribed burning has not yet been found to be detrimental 
to any of the native species studied to date. 

(3) . An area of upland jarrah forest that has had all fire excluded from 

it for 40 years does not support a higher number or greater range of 
mammal species than do similar areas that have been regularly burnt. 

The long range goal of this survey is to ensure that the Department main¬ 
tains adequate areas of suitable habitat for all native mammal species resident 
in State Forest. Possibly this end can be achieved by a system of deferred 
rotational burning of particular habitat types such as swamps. There is n y 
apparent reason why such a system should conflict with the major objective of 
the prescribed burning programme, which is fuel reduction to a level which will 
facilitate suppression of wildfires in summer conditions. 

As a result of the Department’s investigations, a large area of State Forest 
near the Tone River some 30 miles east of Manjimup has been set aside as 
an intensive management unit for fauna. This unit contains 28 species of mam¬ 
mals, making it the richest fauna area so far recorded in the South-west. Re¬ 
search of the type described in this article is being carried out within the unit 
to ensure the best possible management of the fauna resource in the future. 


APPENDIX 1 


The following is a check list of mammals recorded in State Forest near 
Dwellingup during the fauna survey*: 


Native Species 


Common name 

Western Grey Kangaroo 
Black-gloved Wallaby 
Quokka 

Brush-tailed Possum 
South-western Pigmy Possum 
Short-nosed Bandicoot 
Western Native Cat 
Brush-tailed Phascogale 
Yellow-footed Marsupial Mouse 
Common Dunnart 
Banded Anteater 
Water Rat 
Spiny Anteater 
Greater Long-eared Bat 
Lesser Long-eared Bat 
Little Bat 


Scientific name 
Macro pus fuliginosus 
Macropus Irma 
Setonix brachyurus 
Trichosurus vulpecula 
Cercartetus cone inn us 
Isoodon obesulus 
Dasyurus geoffroii 
Phascogale tapoatafa 
Antechinus flavipes 
Sminthopsis murina 
Myrm cco bius fascial us 
Hydromys chrysogastcr 
Tackyglossus aculealus 
Nyctophilus timoriensis 
Nyctophilus geoffroyi 
Eptesicus pumilus 


Introduced Species 


Common House Mouse 

Ship or Black Rat 

Feral Cat 

Feral Pig 

European Rabbit 

Dingo 

Fox 


Mus muse ulus 
Rattus rattus 
Felis catus 
Sus scrofa 

Oryctolagus cuniculus 
Canis familiar is 
Vulpes vulpes 


‘There have been unconfirmed reports of other mammals near Dwellingup. These include 
the Feral Horse (Equus caballus), the Brush-tailed Bettong (Bettongia pencillata) and an un¬ 
identified species of Native or Hopping Mouse. 
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FROM FIELD AND STUDY 

Recovery of a Red-tipped Pardalote at Sea.—On the evening of Sunday, 
27th February, 1972 I received a telephone call from Mr. Jim Oliver of Lancelin 
informing me that he had captured a small bird on his boat Revilo while at 
sea. The bird was described as being about the size of a finch, brown with 
white edges on the wing feathers. . ,, , 

We arranged a meeting and I was able to examine the bird later that day. 
The following details were recorded: Crown, brown with darker brown mottling; 
rest of the head, buff; tail, black with a faint buff tip; wings, black with a 
narrow white leading edge on the primaries, secondaries black with narrow 
buff edge on inner vanes; primary coverts, black with white inner vanes, seven 
of the coverts had a red spot between the black and white areas; bill, black 
tip, yellowish horn at base; gape, yellow; bill length, 9.5 mm. from skull to 
tip, 6.5 mm. exposed; tarsus, 20.7 mm.; tail 30.6 mm.; wing, 60.0 mm.; weight 
7.5 gm. 

The bird was identified as an immature Red-tipped Pardalote (Pardalotus 
substriatus). 

The following information on weather conditions and capture of the bird 
was supplied by Mr. Oliver. The bird was seen to strike the wheelhouse window 
of the Revilo at about 1200 hrs. The position of the boat at this time was 16 
miles from the coast, 265° West of Lancelin. J t 

A 15 knot southerly wind was blowing at the time. When approached the 
bird made no attempt to escape and appeared to be in a state of exhaustion. 

Wind conditions at Lancelin for the preceding two days were as follows: 
Friday, 25th Feb., easterly until about noon when it changed to a light south¬ 
erly; Saturday, 26th Feb., south-easterly until 1000 hrs., changing to a southerly; 
Sunday, 27th Feb., a strong southerly was blowing at 0500 hrs., and this held 
steady until about 1600 hrs. 

—PERRY DE REBEIRA, Tuart Hill. 

Australian Pratincole at Pelican Point, Swan River Estuary.—Although the 
Australian Pratincole (Stiltia Isabella) is a common bird in northern Australia, 
until recently it has been recorded south of the Kimberley Division on only 
three occasions. J. R. Ford saw one individual at the Harding River near Roe- 
bourne in January, 1959; G. A. Lodge saw three at Yanrey Station, 70 miles 
south of Onslow in August, 1965 and M. G. Brooker saw two north of Naretha 
in January, 1971. 

On December 11, 1972 while watching a small flock of waders at Pelican 
Point, I noticed a solitary Australian Pratincole standing at the water’s edge on 
the west side of the point. 

The upper parts of the body were a light brown colour, wings brown with 
long black flight feathers, throat and chest appeared to be light grey-brown. 
Each flank was a dark rufous brown, almost joining to form a band across 
the abdomen. Bill was short, down-curved, black with red at the base; dark 
line extending from bill to eye. The bird was put to flight to reveal its short, 
unforked tail. 

Other ornithologists were informed and later that day the bird was seen 
by A. A. Burbidge and R. E. Johnstone. No further sightings were made. 

— J. A. K. LANE, Fauna Research Branch Department of 

Fisheries and Fauna. 

The Wanderer Butterfly at Kelmscott, W.A.—On 16th August, 1973, ac¬ 
companied by Dr C. N. Smithers of the Australian Museum, I visited the 
Kelmscott locality at which Wanderer butterflies had been collected in 1971 
(Koch, W. Aust. Nat., 12: 25-27, 115). From the numbers of Wanderers ob¬ 
served flying, it appeared that the population level of the species at this 
locality was about the same as in April 1971. We collected four males and 
one female. These specimens (W.A. Museum Reg. Nos. 73/618-622) were 
faded and represented a population that had overwintered in the area. The 
milkweed food plants were just commencing growth and some were one foot 
high. Eggs were not found. 

— L. E. KOCH, Western Australian Museum. 
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Plant Distribution on Penguin Island.—On 19th August, 1973, senior 
students of Como High School carried out a belt transect of the plants on 
the dunes of Penguin Island, Safety Bay, as part of a field biology exercise, 
And the results obtained are presented here mainly because they are so 
strikingly different from the results obtained in a similar study by the West¬ 
ern Australian Naturalists’ Club, reported by Penny Hussey (“Excursions, 
Penguin Island, Safety Bay,” W. Aust. Nat., 12, 1973: 117-120). 

The transect chosen was only about 60 m south of the Naturalists’ Club 
transect. It was due east-west, 3 m wide, and plants were listed at 3 m inter¬ 
vals right across the island. Annual herbs and grasses were not recorded. 



Aconthocarpus preissii 
Sua'da australis 
Rhagodia baccata 
Trachyandra divarkata 
Conostylis candicans 
Spinifcx longifolia 
Myoporum insulare 
Scirpus nodosus 


Fig. 1.—Distribution of perennial plants along 135 x 3 m transect. Vertical 
scale exaggerated by approx. 1.5 


Of the 18 species listed by Miss Hussey, only seven were observed, and 
three other species were listed which were not found on the more northerly 
transect. Not only had the area a less diverse flora, but it was clear that 
the plant cover was much lower and sparser (though in neither survey was 
an actual measurement of population densities attempted). The mobile sand 
extended right across the island, and no stable community dominated by 
Acacia had developed on the leeward slopes. It may be that these dunes have 
been deposited in their present position too recently for the development of 
the more varied flora found just a little further north. Alternatively, the 
succession may have reached its climax, but the island, being a little narrower 
and lower at this point, perhaps does not provide the sheltered conditions 
required for some of the plants found in the Acacia community. If so, it would 
indicate that quite a small change in the topographic conditions is all that is 
required for the plant association typical of windward slopes to occupy lee¬ 
ward slopes. The island is 135 m wide and has a maximum altitude of about 
14 m along this transect; along the Naturalists’ Club transect it is 160 m 
wide and rises 18 m above sea level. 

—L. E. SEDGWICK, South Perth. 


Extension of Range of some Kimberley Birds.—The Department of Fish¬ 
eries and Fauna commissioned me to carry out a faunal survey of the Point 
Coulomb Reserve, which is located on the west coast of Dampier Land, 
about 50 miles north of Broome. The survey was completed in June-July, 
1971, and the vertebrates collected were lodged in the Western Australian 
Museum. Among the birds were six species previously unknown from Dampier 
Land (the peninsula lying to the south and west of King Sound). 

Broad-billed Flycatcher (Myiagra rnficollis )—A male (A 11587 in W.A. 
Museum) was collected in the Cape Baskcrvillc mangroves on June 24. 

Brown-tailed Flycatcher (Microeca tormenti )—A female (A 11597) was 
collected in the Cape Baskerville mangroves on June 27. 
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Black-headed Pardalote (Pcirdalotus melcinocephalus) —Common in the 
Reserve, a female (A 11585) being collected at Cape Baskerville on June 22, 
and another (A 11605) at 12 miles east-southeast of Cape Bertholet on July 4 

Red-headed Honeyeater (Myzomela erythrocephala )—It was common in 
mangroves, a male (A 11589) being collected at Cape Baskerville on June 25. 

Rufous-throated Honeyeater (Conopophila rufogulciris }—A few were ob¬ 
served along creeks, a juvenile female (A 11604) being collected at 12 miles 
east-southeast of Cape Bertholet on July 3. 

Olive-backed Oriole (Oriolus sagittatus }—Two birds were seen in the 
Cape Baskerville mangroves on June 27; one of them ( a female, A 11599) 
was collected. 

Four species, though previously known from Dampier Land through the 
work of Rudolf Soderberg in 1911, were not hitherto known to occur south 
of Beagle Bay. 

Northern Fantail [Rhipidura rufiventris) —A male (A 11613) was col¬ 
lected in the Cape Bertholet mangroves on July 16. 

Leaden Flycatcher (Myiagra rn been la )—It was moderately common in 
thickets, a pair (A 11601-2) being collected at 12 miles east-southeast ot 
Cape Bertholet on July 2. 

White-throated Warbler (Gerygone olivacea )—Moderately common in 
wooded country throughout the Reserve, a female (A 11584) being collected 
at Cape Baskerville on June 22. 

White-gaped Honeyeater (Stomiopera unicolor) —Common in dense coastal 
vegetation, a male (A 11609) being collected at Point Coulomb on July 14. 

I am grateful to Dr A. A. Burbidge (Department of Fisheries and Fauna) 
for the opportunity to work on the Reserve, and to Dr G. M. Storr (Western 
Australian Museum) for data from his unpublished paper on the birds of the 
Kimberley Division in addition to his personal encouragement and assistance. 

—W. H. BUTLER, Wanneroo. 

Silver Gulls using a Thermal.—The use of air currents and thermal 
pockets is a well documented phenomenon, and I was able to witness this 
behaviour by a number of Silver Gulls, Larus novaehollandiae. The obser¬ 
vation took place at a steel foundry on the water-front at South Fremantle 
on 12 October, 1972, between 13.40 and 13.52 hrs. It was a hot, still after¬ 
noon with a maximum temperature of 26.5° C recorded in Perth for that 
day. 

Inside the foundry preparations were being made to charge the furnace 
with steel and the furnace had been heated in readiness. During this oper¬ 
ation, three exhaust fans si:uated above the furnace are activated to expel 
dust and smoke into the atmosphere at a rate of approximately 432 cubic 
metres per minute (50,000 c. ft./min.) through an opening with an area of 
approximately 3.5 sq. metres. Usually this column of hot air is quickly 
dispersed by the prevailing wind, but under the calm and windless conditions 
at the time the thermal produced by the fans remained undisturbed. 

Silver Gulls are common along the beach-front and my attention was 
drawn to a number of birds that were circling above the foundry. Between 
50 and 60 birds were soaring in an area roughly 12 metres in diameter at 
heights ranging from 25 to 50 metres above the ground. Most of the birds 
in the thermal circled on stiff wings, flapping to regain the column of hot 
air when they drifted away from it. 

Some birds were indulging in spectacular dives near the outer edge of 
the thermal. A bird would flick over onto its back and drop vertically with 
its wings half closed, descending five or six metres at a time in three or 
four stages. At the end of each stage the bird would fling out its wings and 
pull up short, either to dive again or sail in a circle within the thermal, 
often without regaining height. Not all gulls in the vicinity were engaging 
in these flights, and a number were seen patrolling the beach and surrounding 
area. 

The column of birds above the foundry drifted very slowly westward, 
spreading further apart as the thermal dispersed. At about 13.50 hrs the 
smoke from the furnace increased in volume, producing a thick brown 
cloud that drifted to the west, driven by a light off-shore breeze. The circling 
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birds were well clear of the smoke and were gradually scattering over a 
wider area above the ocean. By 13.50 hrs there was no longer a congregation 
of birds for they had spread out above the shoreline and the foundry. 

The only vocalising heard during the observation period was an occasional 
“kark” call by the circling birds. 

—PERRY DE REBE1RA, Tuart Hill. 

An Occurrence of the Planktonic Blue-Green Alga, Oscillatoria erythraea, 
at Cottesloe. —At 11 a.m., March 25, 1973, rust red bands of the planktonic 
alga Oscillatoria erythraea (syn. Trichodesmiutn erythraea see N. Sammy, ‘His¬ 
torical Notes on the Sea Saw Dust’ Scios, 8 (1), 1973) were observed in the 
main bathing area at Cottesloe Beach. The wind was almost due west, the 
temperature 26°C and the sea relatively calm. By 1 p.m. the wind had 
changed to a south-westerly and the alga concentrated into an area directly 
in front of the main beach pavilion. The concentration at this stage was 
sufficient to discolour the ocean and to deter bathers from swimming in its 
immediate vicinity. A sample was collected for identification in the laborat¬ 
ory and is now catalogued in the Herbarium of the Botany Department, Uni¬ 
versity of Western Australia. By 3 p.m. the intensity of the south-westerly 
had increased and the alga was quickly dispersed. A previous record for 
O. erythraea at Cottesloe is recorded by G. G. Smith (IV.A. Nat., 12 (4): 81. 

—K. F. KENNEALLY, Botany Department, University of Western Australia. 

Husking Seeds by Cockatoos. —At the 1973 Annual Wild Life Show held 
in September in the Fremantle Town Hall, a very interesting observation on 
feeding by cockatoos was made by Mr Bob Reid, of the Nature Advisory 
section of the Education Department, and later confirmed several times by 
myself. 

A female Major Mitchell, Cacatua leadheateri, was seen to be feeding 
from a fresh dish of mixed seed when it plunged its beak deep into the seeds, 
once only, and climbed to its perch. Being within three inches of the bird 
Mr Reid was able to see quite clearly that there was a quantity of seed 
held under the tongue in the mouth. One seed at a time was moved to the 
top of the tongue where it was de-husked at the tip of the beak and swallowed. 

Sulphur-crested Cockatoos, C. galerita, and Corellas, C. sanguinea, were 
watched closely and they fed in exactly the same manner. Even when given 
biscuits the birds broke off sizeable pieces which were stored under the 
tongue to be broken down later into smaller fragments before being swal¬ 
lowed. 

—ARTHUR G. MATHEWS, South Perth. 

A Third Specimen of the Pectoral Sandpiper. —The Zoological Gardens 
has received a Pectoral Sandpiper, Erolia melanotos, believed female, and is 
exhibiting it alongside four Sharptails captured with it. This specimen is 
the third to be actually taken in Western Australia (Birds of Western Austra¬ 
lia, Serventy and Whittell, 4th edn. 1967). 

The bird was trapped on Streets’ Lake, Moora, on February 6, 1973 by 
Wally Gibb and Jim Sharland of the Department of Fisheries and Fauna 
while engaged in capturing Pink-eared Ducks for Sir Peter Scott’s Wildfowl 
Trust, Slimbridge, England. The five sandpipers were walked into a funnel 
trap, four Sharptails, E. acuminata, and the Pectoral. The last named was 
identified on the spot by Mr. Sharland and the birds were conveyed to the 
Zoo, where they have reconciled well to captivity. 

Handling demonstrated the diagnostic features: breast sharply differentiated 
from the white abdomen; mantle feathers more rounded, less lanceolate than 
in Sharptail; tail outline doubly emarginate; in the bill, both mandible and 
premaxilla w'ere dusky yellow for the basal two-thirds (in the Sharptail, the 
premaxilla is virtually all dark while less than one quarter of the basal part 
of the mandible is light-coloured). The crown did not exhibit the rufous tint 
shown by some (?male) Sharptails. The legs w r erc light yellowish but not 
noticeably different from the colour of many Sharptails and would not be 
a good field character in my opinion. 

—TOM SPENCE, Zoological Gardens, South Perth. 
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THE DECLINE OF THE DALGITE (MACROT1S LAG OTIS) AND 
OTHER WILD LIFE IN THE AVON VALLEY 

By C. F. H. JENKINS 

When my parents purchased a farm on the Mortlock River five 
miles south of Northam in 1926, Western Australia was very much a 
developing state. The tractor was just taking over from the draft horse, 
the bulldozer had yet to appear on the scene and aerial topdressing had 
not emerged from the realm of science fiction. Scrub rollers could deal 
with malice and sand plain, but forest country was still being cleared 
with an axe and the contractor received from 25/- to 30/- an acre to 
chop, stack and burn the stands of York gum (Eucalyptus loxophleba) 
and jam (Acacia acuminata) which were so characteristic of the Avon 
Valley. Sedan cars were a novelty and gravel roads were the norm, with 
the occasional grading being done by a length of railway iron dragged 
behind a truck. 

Many new settlers ate more kangaroos than sheep and made pocket 
money from wattle bark, manna gum and a variety of skins. Kangaroo 
skins sold at about 3/- per lb., brush wallaby at about 1/6 per lb., 
“tammars and wallabies” at 8/- to 9/- per doz. and “cats and dalgites’ 
at 1/- to 3/- per doz. (Anon., 1930). 

Despite its attractive colour and softness Dalgite fur was not pop¬ 
ular with the trade, partly because the pelts were very tender and partly 
because of a persistent musty odour. The then Premier, Sir James 
Mitchell, always alert to the possibility of exploiting any Western Aus¬ 
tralian product, told me that French firms had shown an interest in 
Dalgite skins, but had failed to find an efficient method of treating 
them. Sir James Mitchell himself had tried burying the skins for a few 
days, but reported that the odour still persisted. 

Although agricultural development was being actively encouraged 
and the Whcatbelt was being systematically cleared, progress was rela¬ 
tively slow and large reservoirs of animals and plants remained in the 
undeveloped areas. In addition the wide and thickly vegetated road 
verges provided important corridors between the larger patches of bush. 

The Avon River and its tributaries carried a broad screen of flood- 
gums (Eucalyptus rudis), and she-oaks (Casuarina) with dense thickets 
of paper bark (Melaleuca) along the banks and on many of the mid¬ 
stream islands, while the deep quiet pools and muddy shallows provided 
shelter and nesting sites for ducks and other water birds. 

The green revolution, which has brought subterranean clover and 
grazing stock to the tops of the Avon Valley hills and the improved 
crops and pastures which now characterise the area, has destroyed 
much of the district’s earlier charm and makes a mockery of the few 
remaining road signs luring the unsuspecting traveller to take the “Scenic 
Drive” to so and so. ... 

In addition a “training programme” to prevent river flooding which 
involved bulldozing along the main bed of the Avon River has destroyed 
much vegetation from Beverley to Toodyay and according to old resi¬ 
dents has caused the silting up of many deep holes. Certainly, pools 
such as “Burlong” and “Egoline”, which contained large mullet and had 
long been used for swimming when I first lived at Northam, have almost 
disappeared since the programme was put into operation. 
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The most conspicuous alterations in the countryside are open pad- 
docks and sparsely clad hills, but changes to the bird and mammal 
populations have also been far reaching and often disastrous. 

The actual bird list for the area has changed little, but many 
species have dropped in numbers and the Bustard and the Mallee Fowl 
may have disappeared entirely. 

In 1926 rabbits were still scarce in the Northam district and the 
first fox was exhibited in a shop window about a year later. By con¬ 
trast the burrows of the Dalgite or Rabbit-cared Bandicoot were quite 
common in the bush and could sometimes be found in cultivated paddocks. 

In the early days of settlement the Dalgite was plentiful in what 
is now the Wheatbelt and no entirely satisfactory explanation has yet 
been presented for the population crash which occurred about 40 years 
ago. The late Bruce W. Leake of Kellerberrin has recorded the fluctu¬ 
ation of various Wheatbelt fauna, based on records kept by his father 
and himself since 1868. Leake (1961) stated that there was a run of dry 
years between 1895 and 1902 (with the exception of 1900) and that many 
marsupial populations declined over this period. He said that the Dalgite 

had practically disappeared 
from the eastern Wheatbelt 
by about 1897, but that 
after 1915 many species be¬ 
gan to return. He reported 
that in 1918, after three 
very wet winters, the Dal¬ 
gite increased rapidly, but 
that by 1929 it had disap¬ 
peared again. 

Dalgites were quite com¬ 
mon around Northam in 
1926 and their scratchings 
in search of food could 
often be seen under jam 
trees and she-oaks. These 
scratchings could be distin¬ 
guished easily from those 
of rabbits by their conical 
shape and greater depth. 
Although Dalgites fed 
mainly in the bush their 
scratchings and burrows 
were not uncommon in cul¬ 
tivated paddocks and in 
consequence most farmers 
regarded them as pests. 

The Dalgite burrow has 
but one opening and usually 
descends in a spiral, often 
to a depth of about five 
feet. Bruce Leake recorded 
that the Aboriginal women 
had great difficulty in cap¬ 
turing Dalgites for food as the animals would dig as fast as their would 
be captors. My brother and I, working in relays, were no more success¬ 
ful than the Aboriginal women in digging Dalgites from their burrows 
and so I resorted to trapping. I padded the jaws of a rabbit trap and 
chose a freshly dug burrow near an orange tree only fifty yards from 
the homestead. Imagine my annoyance when I visited the trap at dawn 
next morning and found a Dalgite mauled and dead, presumably from 
the attacks of a fox or dog. Two more suffered a similar fate but at 
last I obtained a fine specimen which I kept for some time. At first the 


Fig. 1.—A Dalgite haunt. The light patch¬ 
es around the base of the tree in the fore¬ 
ground were caused by the soil having been 
turned over by Dalgites in search of root¬ 
boring insect larvae. 
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animal was tempted with apples, grains of wheat, lucerne, lucerne roots, 
sods of green grass, carrots and in fact all the things which it was sup¬ 
posed to damage on the farm. It refused all these delicacies but it did 
eat bread and milk. 

I then put a small mouse into the cage and an apparently lethargic 
Dalgite sprang into action. The mouse was promptly killed and eaten and 
from then on feeding was no problem. Mice and insects, particularly 
bardees, were relished, but earthworms were also acceptable and when 
natural food was scarce, raw meat was a satisfactory substitute. 

As the Dalgite thrived so well in its wooden cage 1 decided to give 
the animal a large enclosure with an earthen floor which would pro¬ 
vide natural conditions for burrowing. Only the door remained to be 
fitted when a sudden thunderstorm interrupted operations, but being 
anxious to see how my pet reacted to its new surroundings I popped the 
Dalgite into the enclosure, blocked the doorway with a bag and ran 
for cover. As I did so the farm dog hurried out to make an inspection 
and in a flash had forced aside the bag and killed the Dalgite before I 
could make a rescue. About that time another pet Dalgite was being 
kept by L. Glauert, then the curator of the W.A. Museum, but his 
studies also terminated rather suddenly, but under less tragic circum¬ 
stances than mine. Glauert’s Dalgite was kept in a cage indoors, but 
one night escaped and the only evidence of its presence was a large 
pile of sand by the hearth-stone in the kitchen. For several days Glauert 
obligingly carried out a couple of buckets of sand from the kitchen but 
the animal declined to be domesticated and finally dug its way under 
the foundations to freedom. 

These two individuals were, as far as 1 am aware, the last South¬ 
west Dalgites to be kept in captivity and, of course, experience has now 
shown that they were the remnants of a vanishing race. 

Although Bruce Leake showed that climate and disease could pro* 
duce violent fluctuations in marsupial numbers the final disappearance 
of the Dalgite was probably hastened by the spread of the rabbit. 

Undoubtedly wholesale clearing and perhaps the arrival of the fox 
played a part, but by the early 1930’s rabbits were assuming plague 
proportions in many areas and massive control campaigns were enforced. 
These included not only property netting and poisoning with pollard and 
phosphorus (probably harmless to the Dalgite), but also burrow fumi¬ 
gation and warren ripping. Anything that looked like a rabbit burrow 
was treated and so the harmless Dalgite was a frequent, if unintended, 
victim. 

These views are supported by J. F. Haddleton (1952), who stated 
that the Dalgite remained plentiful in the Katanning district until about 
1935 when rabbit control was intensified. Although Dalgites have van¬ 
ished from many of their former haunts colonies still survive in the 
North-west and in the Warburton Ranges. The animals are well adapted 

to arid conditions and may be able to make a last ditch stand in the 

dry interior. Their nocturnal habits and deep burrows are a protection 
from daytime extremes of temperature and the fact that plugs of soil 

are often found blocking the tunnels suggests that this is a further 

adaptation to reduce desiccation. 

Recent observations in the Warburton Ranges (Smyth and Philpott, 
1968) have shown that termites and ants often figure prominently in the 
Dalgite’s diet, presumably because they are the commonest insects in 
the region, but the fact indicates yet another adaptation for life in the 
desert. Even the large rabbit-like ears may have a use in this connection 
for thin broad ears are found in the Fennec or Desert Fox of Africa 
and in several other desert animals. Schmidt-Neilsen (1964) suggests that 
these ears act as a kind of radiator, allowing the animal to lose heat 
from the expanded surface, which is very well supplied with blood vessels. 

Brush Wallabies and Grey Kangaroos were, of course, still plentiful 
around Northam in the 1920’s and 30’s, and they still persist in various 
timbered areas but in greatly reduced numbers. 


The Numbat ( Myrmecobius fasciatus) was already scarce when 1 went 
to Northam, but night sightings in the head lights of a car were occas¬ 
ionally reported. Little information is available about the early popula¬ 
tion of the Numbat, but it must have been quite common in parts of 
the Wheatbelt as the following notes from Koorda (Best, 1930) indicate: 
“I have caught hundreds of Numbats and once made a cloak of 42 
skins. I saw one recently but there are few about here now.” 

The only animals which I kepi in captivity besides Dalgites were 
Echidnas (Tackyglossus aculeatus) which were widespread in the 1930’s 
and can still be found in many timbered areas. None of my pets would 
feed on anything but termites and steadfastly refused to take ants or 
other substitutes, including egg flip, although subsequently I have seen 
many individuals drink this with apparent relish. Keeping up the food 
supply presented considerable difficulties and quite often I took the 
Echidna through the bush on horse back in search of termite mounds 
or infested logs. When offered a suitable nest the animal would quickly 
break through the earthen walls with its strong front claws and probe 
the exposed galleries with its long flickering tongue. Although the Ech¬ 
idna seemed unconcerned at dangling from my saddle in a sugar bag 
the horse was less phlegmatic and deeply resented the needle-like spines 
which occasionally pricked its flanks. 

After several months convenient termite material became so scarce 
that the Echidna was released to fend for itself and soon after that I 
left the district. 

Although stretches of bushland still remain in National Parks and 
Forestry and Fauna Reserves west of Toodyay, no worthwhile areas were 
set aside in the agricultural sections of the Avon Valley and so the 
early profusion of pink everlas'.ings and golden jam blossoms is now 
replaced each spring by the pink of Cape Tulip (Homeria spp.) and a 
purple haze of Paterson’s Curse (Echittm spp.). Each year the road verges 
and the river banks lose more trees and the inexorable march of pro¬ 
gress takes its toll. 

Suggestions that much of the Avon Valley be declared an integ¬ 
rated National Park, as has been done with some rural areas in Britain, 
raise serious problems, but unless drastic action is taken soon, the Avon 
River will become little more than a drainage channel and the “Valley” 
will lose what remains of its original charm. 
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OBSERVATIONS ON THE WANDERER BUTTERFLY IN WESTERN 

AUSTRALIA 

By B. DELL, Botany Department, University of Western Australia 

SUMMARY 

From populations of the Wanderer near Perth, information on breeding of the adult 
and behaviour of the larva were obtained. The effect of temperature on pupation time 
was determined under controlled conditions. Preliminary results conflict with theories 
proposed for the Monarch in North America 

INTRODUCTION 

After its arrival in Australia about 1870 the Wanderer Butterfly, 
Danaus plexipptis plexippus, spread rapidly on the mainland, flourishing 
best where introduced cotton plants, Asclepias, were abundant. J. Burton 
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Cleland and H. M. Giles recorded the Wanderer from the north-west of 
Western Australia in 1907 (Cleland and Giles, 1909; Walker, 1915), 21 
years before Pearce (1938) observed it in Tasmania. The more recent 
appearance of the Wanderer in the south-west of Western Australia has 
been documented by Koch (1971, 1973). Although the Wanderer is capable 
of flying long distances it is probable that its early occurrence in the 
north-west was facilitated by the presence of suitable food-plants across 
subtropical Australia. 

All the Western Australian native species of Asclepiadaceae (abom 
20) occur in the northern and eremcan botanical provinces. Larvae of the 
Lesser Wanderer (Danaus chrysippus petilia) reportedly feed on species of 
Pentatropis, Marsdenia and Leichardtia as well as on introduced Asclepias. 
It seems likely that the Wanderer could breed on the same genera as the 
Lesser Wanderer. Introduced species of Asclepias, Calotropis and Araujia 
have been recorded by various authors as food-plants of the Wanderer. 
Calotropis gigantea, an introduction from Africa, is now common in dis¬ 
turbed areas of tropical W.A. 

In the south-west the Wanderer is dependent on introduced species 
of Asclepias, mainly A. jruticosa, for its survival. Although large popula¬ 
tions of this noxious weed exist (Meadly, 1971), the future size of the 
Wanderer population will depend on the extent of Asclepias eradication 
programmes. 

Although some aspects of the Wanderer’s behaviour, such as over¬ 
wintering (Smithers, 1966; Common and Waterhouse, 1972), are present 
in both Australia and North America, the complicated pattern of behaviour 
associated with migration in North America (Williams, 1930) is poorly 
developed in Australia. This paper documents some basic information as a 
foundation for future work. 

OBSERVATIONS 

In the Perth metropolitan area the Wanderer can be seen throughout 
the year, but during the winter months only on warm sunny days. The 
greatest numbers have been seen in autumn particularly along the Canning 
River and near breeding sites in the foothills of the Darling Range. 
Breeding populations have been seen near Midland, 5 km east of Kala- 
munda, along the Canning River at Kelmscott, along Neerigen Brook at 
Armadale, and near Byford. All reproductive stages were present through 
autumn and winter. Larvae and pupae of the Lesser Wanderer were also 
present throughout this time. Although the food-plant occurs further south 
towards the Serpentine River, immature stages of the Wanderer were 
absent. 

Most observations took place at the Kalamunda site from May 1972 
to July 1973, and were supplemented by occasional visits to the other 
populations. At the main locality the food-plants occupy about 0.2 hectare 
of grazing land merging into more natural vegetation dominated by 
Eucalyptus rudis along an ephemeral creek bed. The population also 
extends into thickets of E. calophylla on uncleared land. 

Adults were reared from eggs on fresh shoots of A. fruticosa in 
experimental cages in the laboratory. Caterpillars in the fourth and final 
instars were collected from the field and the resulting pupae used in 
temperature experiments. 

Egg 

In spite of the wet winters characteristic of the Perth area breeding 
occurs throughout the year on the food-plants which do not die back 
during the winter. Freshly laid Wanderer eggs were collected in July 1972. 
The eggs are laid on terminal shoots, usually on the leaves but not un¬ 
commonly on the spiny fruits. The distribution of eggs on the leaves of 
one sample collected was as follows: adaxial surface — 13 (4 on midrib); 
abaxial surface — 73 (5 on midrib, 42 on axial half of leaf). Each leaf 
had one egg except for three leaves which had two eggs. 

Larva 

Larvae of the Wanderer are more abundant than those of the Lesser 
Wanderer and the two species randomly occur on the same or separate 
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plants. Both species feed on the abaxial surface of the leaf and at early 
stages of development feed through to the adaxial epidermis. Later the 
leaf may be eaten distally from the apex including the midrib. When food 
is scarce the larvae hollow out the soft fruits. If food becomes limited in 
experimental cages larvae arc incapable of pupating prematurely. 

Body patterns appear in the second instar as light brown stripes. By 
the fifth instar these stripes have become brownish-black and the now 
smooth body is supplemented with a secondary banding of yellow and 
white. Apart from a considerable amount of variation in the width of the 
dark bands, a regular variation in the secondary banding can be discerned 
(Fig. 1). Most of the variation is attributable to creamy-white abdominal 
bands. These bands, appear in three forms (a) complete, (b) dissected or 
broken, and (c) absent. The mesothoracic regions of (c) are much darker 
than (a) or (b) due to greatly reduced banding. The first type is the most 
abundant, the other two rarer and approximately equal. Urquhart (1960) 
mentions variation in banding of the larva but does not go into detail. 



Fig. 1.—Abdominal body patterns in the larvae of the Wanderer 
(B: brownish-black, W: white, Y: yellow). 

Adult variation in colour pattern could not be associated either with 
larval variation or sex of the adult. Areas examined included the distal 
light blue patch ventrally within the cell, spots on the terminal edge of 
the forewing, and ventral white spots at the apical-costal border of the 
hindwing and the tornus of the forewing. 
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Pupa 

During the nomadic stage of pupation the larvae of the Wanderer have 
been noted to display negative phytotaxis (McCubbin, 1971; Urquhart, 
1960). As a result the chrysali are rarely found on the food-plant. At 
the Kalamunda site pupae commonly occur on Asclepias and on the sur¬ 
rounding vegetation. On 2 June 1973 pupae were present as follows: 
A. fruticosa —10 (3 on one bush); Eucalyptus metis —3; Lepiclospermum 
tetraquetrum —6; Agonis linearifolia —1. Pupae have also been seen on 
Juncus pallidas, E. calophylla and various grasses. Pupae usually occur less 
than one metre from the ground but may be higher on taller Asclepias 
bushes. Pupae were also evident on Asclepias at other times of the year. 
Possibly larvae move from the bush on which they last fed to another of 
the same species to pupate. Urquhart records that of 63 pupae collected 
only 4 occurred on milkweed. 

The effect of temperature on pupation time is shown in Fig. 2. Each 
sample is the mean of about 10 pupae. The adults emerge after about 
eight days at 30°C but at 18°C the time increases to about nineteen days. 
Urquhart states that pupae take nine to fifteen days to develop whereas 
Coleman (1939) states that the pupal stage lasts fifteen to twenty days. 
Fig. 2 shows that time is largely dependent upon temperature. 
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Fig. 2—Effect of temperature and 
light on pupation time in the 
Wanderer. 
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TEMPERATURE 

Development completely stopped when pupae from the experimental 
cages were placed at 10°C under constant fluorescent light. After being 
transferred to 20°C after one to twenty two days at 1() C C pupae took the 
same time to develop as those not given the cold treatment. The emerging 
adults were quite normal even if pupae had been allowed to develop for 
several days before the cold treatment. It appears that temperatures below 
10°C would cause cessation of the development of the imago at the pupal 
stage in the field and that short periods of cold weather would have no 
harmful effects but merely delay the emergence of the adult. 


175 





Adult 

After the adult has emerged from the pupal case the wings take 
about ten to twenty minutes to reach maximum size. Unless the butterfly 
is able to find a support to enable the wings to hang down during this time, 
the wings become permanently distorted. One male Wanderer with un¬ 
hardened wings was seen on an overcast day in June when light rain was 
falling and the temperature was 14*C. Newly emerged adults have been 
seen in August. 

Urquhart records that the Monarch emerges during daylight hours 
particularly at noon. He states, “Presumably some light-perception mech¬ 
anism controls the rate of development, allowing more rapid development 
on bright, sunny days, less on cloudy days, and virtually no development 
during periods of darkness.” The conclusion he draws is that temperature 
is not a main controlling factor. The data shown on Fig. 2 indicate that 
at warm temperatures, development is independent of light, the adults 
emerging in total darkness. Temperature here appears to be the controlling 
factor. However, at 20 C C the pupation time is increased by the absence of 
light. Both temperature and light are thus important in the development 
of the adult. No doubt, under field situations interaction of factors occurs 
with the possibility of different limiting factors as environmental parameters 
change. 

A sample of pupae yielded 35 males and 42 females. This result is 
not significantly different from a sex ratio of one. 

Mortality 

The larvae generally seem to be free from predators, particularly 
vertebrates which arc susceptible to cardiac glycosides. An assassin bug, 
Melanerythrus mactans, was seen sucking the contents of a young 
caterpillar of about the third instar. Four Wanderer pupae on E. rudis, 
Juncus and Lepidospermum and one Lesser Wanderer pupa contained para¬ 
sitic larvae of a tachinid fly. The eggs are presumably laid on the host 
caterpillar and these hatch at the time of pupation. No pupae on 
Asclepias were parasitised. Rainbow (1907) and McCubbin (1971) both 
state that larvae which pupate on the food-plant are frequently parasitised. 

Habitat 

As well as the Wanderer and Lesser Wanderer a species of aphid is 
common on terminal shoots of Asclepias. The aphids are a source of food 
for two species of ladybird, Menochilus 4-pustulatus and Coccinella repan - 
dra, and the larvae of a syrphid fly, Ischiodon scutellaris (Fig. 3a). A 
parasitic wasp, Diplazon laetatorius (— Bassus ), can be found as an 
endoparasite of this syrphid on Asclepias (Fig. 3b). 




Fig. 3.—Left, Ischiodon scutellaris; right, Diplazon laetorius. 
CONCLUSION 

The behaviour and biology of the Wanderer near Perth are different 
in some respects from those of the Monarch in North America. Some 
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variation can probably be related to differences in environment and the 
relative new and small population in Western Australia. 

The Wanderer has established itself in the Perth metropolitan and 
adjacent areas and numbers are increasing. It will be interesting to see if 
the breeding range extends into country areas where Asclepias is known 
to occur (e.g. Meadly, 1971). Broods occur throughout the winter. When 
there are sufficient consecutive sunny days egg-laying takes place. It is 
doubtful whether areas exist where adults can retire for the winter months. 
The population is at present too small for clustering to occur. This be¬ 
haviour is unnecessary as larval stages are present throughout the un¬ 
favourable times of the year. 

Another interesting observation is that the Lesser Wanderer and the 
Wanderer appear to occupy almost the same ecological niche. More in¬ 
formation is required on the two species before this can be substantiated. 
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THREE STONE IMPLEMENTS FROM TOODYAY, 
WESTERN AUSTRALIA. 

By KIM AKERMAN, Derby. 

ABSTRACT 

That stone implements were used in the preparation of hides by Aboriginal Austra¬ 
lians has been well documented in the early literature. Apart from the roniform slate 
scrapers of South Australia, however, no other skin 'scraper' forms appear to have been 
recognized. Discussed are two such implements from the south-west of Western Australia. 
One of the scrapers is a multi-purpose tool combining the functions of core adze and 
hide scraper. A third implement, a core adze, is also discussed. 

INTRODUCTION 

The three artifacts discussed are surface finds; collected during a 
geological field trip in May 1970. The trip involved mapping the geol¬ 
ogy of an area five miles south-east of Toodyay, a town fifty miles 
east of Perth. It is hoped to show how two implements entirely differ¬ 
ent in mode of manufacture and function arc combined in a third multi¬ 
purpose stone implement. 

DESCRIPTION 

The artifacts are made of dolerite from dykes that intrude Pre- 
cambrian granitic and metamorphic rocks in south-western Western 
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Australia. The fine grained rocks from chilled margins of these dykes 
are tough and especially well suited for the manufacture of stone im¬ 
plements. 



Fig. 1. — Artifact (1). Flake hide working tool. Artifact (2). Horsehoof 
core adze. Artifact (3). Adze-hide working tool. 
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The first artifact is a thick oval flake that has been struck from a 
prepared core. Secondary trimming is light and restricted to two areas 
on the flake. At the distal end the secondary trimming is of steep ‘edge 
bluntening’ nature while on the proximal end of the right hand side, 
retouch is of the invasive ‘edge sharpening’ type. As well as altering the 
character of the edge profile, the retouch has rounded off the distal end 
and straightened the right hand side of the flake. 

Both the dorsal and bulbar surfaces bear extensive traces of use 
wear. The flake scars and ridges have been polished and worn, and the 
working edges have become rounded in profile. Striations are visible on 
the bulbar surface indicating that the direction of movement while in 
use was approximately normal to the working edge. On the dorsal sur¬ 
face use gloss extends 13 mm back from the edge, on the bulbar surface 
it extends back 19 mm. (Fig. 1). 

This intensive polishing of ridges, flake scars and bulbar surface 
leads me to believe that this is an implement specialized for the flesh¬ 
ing and currying of hides (currying—softening the hide by breaking down 
the fibrous structure). The sharper right hand edge may have been used 
as the fleshing tool, while the steeper distal end was used for currying. 

The second implement is a small horsehoof core. From the basal 
striking platform steep primary flaking has initially shaped the imple¬ 
ment. Secondary step-flaking retouch has been used to resharpen several 
areas of the periphery, resulting in indentations or concavities marring 
the original discoidal base (Fig. 1). 

Apart from battering, that has rounded off several prominent ridges 
and causing ‘wear step-flaking' (as distinct from step-flaking resulting 
from retouch) no other use traces are obvious. Cooper (1943: 348) has 
postulated several possible uses for similar implements. Among the uses 
suggested are “removing bark, cutting through limbs of trees, trimming 
twigs, and scooping out holes in the earth”. My own experiments with 
specimens both of my own manufacture and of archaeological origin, 
have shown that such artifacts could serve also as hand adzes and as 
draw planes. In each case the horsehoof was held in a different attitude 
to the wood being worked, presenting the same working edge but from 
differing directions (Fig. 2). 



In the case of using the tool as a draw plane it was only suitable 
for working round wooden objects up to approximately 20 mm in diam¬ 
eter. i.e. it was suitable for shaping spear shafts and trimming points, 
etc. 
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The final artifact is an oval core tool. One end of the implement 
shows steD-flaking that leaves the body of the tool over-hanging the 
base. The other end bears primary flaking except for one small area 
where secondary retouch has been sparingly applied. 

This latter section of the implement has wear patterns similar to 
those described in the first specimen. On the basal zone can be seen 
the gloss and striations normal to two working edges. One working 
edge has been formed by the removal of a single primary flake and has 
a somewhat acute working angle. The other working edge has been steep¬ 
ened by secondary retouch. On the dorsal areas about these working edges 
‘use gloss’ is exhibited (Fig. 1). 

It appears therefore that we have an implement that combines the 
functions of the two proceeding artifacts. A multi-purpose tool that 
bears evidence of use not only as an adze or chopper but also as a 
hide dressing implement. 

Kangaroo skins were dressed by the Aborigines of the south-west 
of Western Australia. Sewn together, five or six hides made a cloak that 
served as blanket and covering. Hassell (1936: 694) has noted the use of 
stone implements in the preparation of such hide cloaks. “It was care¬ 
fully scraped with a woman’s knife and rubbed down with a stone. This 
rubbing was repeated every few days for a time.” The “woman’s knife” 
referred to by Hassell was a hafted kangaroo incisor. Presumably how¬ 
ever, a stone tool may have been used in the process of “scraping” 
which I equate with “fleshing”; as well as for “rubbing down”-synony¬ 

mous for “currying”. 

The use of multi-purpose tools is a feature of Aboriginal technology 
that has long been recognised in the ethno’ogical literature. The Western 
Desert spear thrower is the classic example, serving also as a dish for 
both sacred and secular purposes, as a fire-making instrument, and when 
equipped with a flake of stone at the proximal end as a knife or adze as 
the need arises. Stone tools may also be put to a wide number of uses 
—an axe may serve as a hammer or be used as a ritual object, the 
stone spear point may serve as a knife or magic object as well as being 
used in its original intended role. The combined adze/hide working tool 
is but another example of the practical economy displayed by Aboriginal 
Australians in their material culture. 

Further detailed archaeological work must be undertaken, however, 
before the first and third artifacts described can be accepted as part of 
the standard tool kit of the Aborigines of the south-west. I hope evidence 
will soon be forthcoming to show' whether or not a continuum is in¬ 
volved in the evolution of the adze-cum-hidc scraper, and to show that 
such tools occur frequently enough to deserve a niche in the systematic 
classification of Australian stone implements. 


TABLE 1—DIMENSIONS OF ARTIFACTS 


Artifact 

Length 

Breadth 

Thickness 

Weight 

1 . 

43 rnm 

35 mm 

17 mm 

38.5 gm 

2. 

64 mm 

60 mm 

40 mm 

232.2 gm 

3. 

71 mm 

57 mm 

37 mm 

181.2 gm 
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FROM FIELD AND STUDY 


Sighting of Wedge-tailed Eagles at Guildford —On March 3, 1973 
a pair of Wedge-tailed Eagles, Aquila audax , were sighted roosting on a 
large Flooded Gum, Eucalyptus rudis, in the Helena River near the 
Woodbridge Hotel at East Street, Guildford. 

Again on March II, 1973 a pair of the birds were seen gliding over 
the Western edge of the Dalgety Holding paddocks, Bushmead Road, 
South Guildford. It was assumed that they were the same pair seen on 
March 3—both birds were under constant “attack" by hordes of crows. 

—PETER McMILLAN, Guildford Grammar School. 

The Satin Flycatcher —A new record for Western Australia. —An 

immature female Satin Flycatcher (Myiagra cyanoleuca) was collected 
near Twilight Cove (26 km south of Cocklebiddy, W.A.) at 0930 hours 
on 12 April, 1973. The bird was feeding in myoporum scrub along the 
base of cliffs. Its plumage and measurements (see Table 1) were similar 
to specimens of juvenile Satin Flycatchers collected on King Island in 
Bass Strait. This species normally occurs in eastern Australia from Cape 
York to Tasmania but has been recorded as a vagrant once in South 
Australia (at Langhornc Creek, south-east of Adelaide) on 29 March, 
1964 (Conuon, S.A. Orn ., 24, 1965: 73) and once in New Zealand on 
12 June, 1963 (Blackburn, Notornis , 10, 1963: 262). 

I would like to thank Mr Ian Mason (CSIRO Division of Wildlife 
Research, Darwin) for preparing the skin, Mr R. H. Green (Queen Vic¬ 
toria Museum and Art Gallery, Launceston) for lending reference speci¬ 
mens and Dr Glen Storr (W.A. Museum, Perth) for checking the identi¬ 
fication. 



Table 1. 

—Dimensions of 

immature Satin 

Flycatchers 

(mm) 


Museum No. 

Sex 

Where 

collected 

Wing 

Tail 

Total 

bill 

Exposed 

bill 

A 12648 

9 

Twilight 

84.5 

83.0 

18.0 

11.0 

1968/2/104 

9 

Cove 

King 1. 

82.0 

79.0 

18.0 

12.0 

1968/2/148 

s 

King 1. 

87.0 

83.5 

20.0 

13.0 


—M. G. BROOKER. Gooseberry Hill. 


Distraction Display of Peltohyas —Maclean ( Emu , 93, 1973: 61-70) 
states that “No writings on Peltohyas mention any kind of distraction 
behaviour by adult birds with eggs". 

Australian Dotterels (Peltohyas australis) are not uncommon at Gibb 
Rock, 290 km E by S of Perth, where the following observations were 
made. 

While ploughing on 21 February 1970. my son, Malcolm, observed 
an Australian Dotterel performing a distraction display. He located a nest 
containing one egg. Though he ploughed round it, later observation indi¬ 
cated that from that time the nest was deserted. We thought it likely that 
the egg represented an incomplete clutch, but it is possible that it was one 
which had failed to hatch and that chicks were in the vicinity. No such 
objection seems to apply to the following observations. 

On May 11. 1973, my son, while ploughing a stubble paddock, dis¬ 
turbed a bird from a nest containing three eggs. The bird performed a 
distraction display. The following day we inspected the nest together, 
finding two eggs and one newly-hatched chick. The adults were present, 
but on this occasion there was no display. 

Again on 4 June 1973 a similar incident occurred. The bird left the 
nest and performed a distraction display. In this instance the eggs were 
two-thirds covered with soil when first seen, but were uncovered when 
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the next round of the paddock had been made. This is the only case that 
we have observed of egg covering. 

My son has found other nests with eggs when adults have left but 
has wi-nessed a display only on the three occasions described above. 

I have seen the distraction display twice, but in neither case could 
I locate eggs or chicks. The bird moves with wings and tail spread 
close to the ground. In this posture the white undertail coverts are rather 
conspicuous. 

—ERIC H. SEDGWICK. Harvey. 

Territorial Confrontation between Two Species of Whistlers 

(Pachycephala )—During the visit of the W.A. Group of the Royal Aus¬ 
tralasian Ornithologists' Union to Busselton in October 1973, members 
witnessed an unusual confrontation between individuals of two different 
species of whistlers. Territorial challenges are usually intra-specific, and 
it is of interest to record the reactions between two allied species 
whose songs, though having a certain resemblance, are sufficiently distinct 
even to an untrained human car. 

On October 8, near the mouth of the Abba River, in open forest 
land interspersed with thickets, a male Golden Whistler (Pachycephala 
pectoralis) was seen whistling a strong territorial challenge. There was a 
prompt response by a male Rufous Whistler (P. rufiventris) some chains 
away. The two birds repeated their challenges, drawing closer, and growing 
more excited as they approached each other, taking up perches and 
whistling at each stand, until the Rufous Whistler in great agitation took 
up his station in a large tuart tree, while the Golden Whistler was chal¬ 
lenging in an adjacent tree. One more challenge and move by either 
would have brought them to the tense beak-to-beak encounter which is 
sometimes seen with Rufous Whistlers. In these moments the rivals, in 
their emotion, may forget briefly to fly and will fall almost to the ground. 
However in the present instance, at this point, the Golden Whistler drew 
away. The withdrawal was not precipitate—more in line with an accept¬ 
ance of definition of boundaries. It could still be a claimant for land 
and dispute the Rufous if he dared step beyond that tuart. 

These two species, so alike in many ways, are not commonly found 
together because they usually prefer different habitats. There is an over¬ 
lap near the site of the Naturalists’ Club’s proposed field station at 
Culeenup Island, Yundurup, where a more detailed study of this interesting 
behaviour might be made. 

Three interesting speculations arise: 

1. Do these two species as a general rule recognise and respond to 
each other’s challenges, or was this an isolated individual aberration? 

2. If they do challenge each other consistently what is the effect on 
the breeding of the rival birds—especially as the initial stages of courtship 
(at least in young birds) often beeins like a territorial display? This might 
result in a no-man's-land of ineffective breeding between the local ranges 
of the two species, and perhaps help to define them. 

3. In this Abba River confrontation it was the Golden Whistler which 
yielded. Perhaps it is the nature of the particular local environment which 
decides the issue. In relatively open country the Rufous Whistler may be 
expected to obtain the mastery; but perhaps in more densely-wooded en¬ 
vironments that species will have less confidence and the Golden Whistler 
will triumph. 

—RICA ERICKSON, Nedlands. 

Fish Attacks Man.—While walking in knee deep water on the reef 
that surrounds Adele Island, near Derby, a shell collector, Mr. I. Prince, 
and his companion were, in his own words, “viciously attacked by a 
ferocious looking fish’’. The fish was first observed lying between two 
rocks but as they approached closer it sprang out at them snapping at 
their ankles. Mr. Prince attempted to move away from the fish’s ap- 
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parent domain but the fish had him “rounded up". As the fish was 
about 400 mm in length with a row of sharp teeth in both jaws Mr. 
Prince was forced to defend himself. A large rock finally halted the 
attack, stunning the fish. Mr. Prince was curious to know what sort 
of fish would so convincingly press home an attack so he had it frozen 
and sent to the Western Australian Museum for identification. 

The fish belongs to the family Opisthognathidac commonly called 
Monkey-Fishes or Smilcrs, its scientific name being Tandy a reticulata 
McKay, 1969. The Museum has only two other specimens of this species 
including the holotype in its collection. They were both collected at 
Broome. R. J. McKay described the species from a specimen preserved 
in alcohol which had lost most of its natural colour. In his recording 
of the second specimen McKay (1970) states “Coloration as figured 
by McKay (1969, Fig. 1)”. Mr. Prince’s T. reticulata has retained its 
natural colour due to freezing and its colour and colour pattern is as 
follows: 



Fig. 1. —Tandya reticulata from Adele Island, W.A. 


Sides have a reticulated appearance caused by a network of vivid 
white lines enclosing numerous pale brown blotches. Each blotch en¬ 
closes one to several dark brown spots. This pattern extends onto and 
completely covers spinous dorsal fin but only basally on soft dorsal. 
Along the nape to the head the blotches change to yellowish brown 
with the white lines diminishing to spots. The dark brown spots become 
much more numerous, smaller and darker. Vent rally, the colour of the 
side merges into creamy yellow. A prominent pale brown blotch with 
several dark brown nuclei present on pectoral fin base. This blotch is 
also on underside of pectoral fin. Inside of mouth is pale yellow while 
lips have three poorly defined cross bars. Soft dorsal, caudal and pectoral 
fins are bright golden yellow and ventral and anal fins are a paler 
yellow. A curious feature is the presence of several blue rings between 
pectoral fin and operculum on the left hand side of the fish only. 

This fish is a large female with ripe eggs so it might be presumed 
that this condition caused her unprovoked attack. 
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//. ostralegus 30 

Halcyon sancta 59, 135, 154 
Haliastur sphenurus 71, 133, 152 
Harrier, Swamp 133, 152 

Hawk, Brown . 133, 152 

Heron, Reef 30 


Heron, White-faced 

57, 132, 149, 150 


Heron, White-necked 



. 30, 

132, 

150 

Hieraaetus n 

wrphnoides 

71, 

133 

Himantopus 

himantopus 



30, 58, 134, 

149, 

153 

Hirundo neoxena 59, 

136, 

154 

Honeyeatcr, 

Banded 


34 

Honeyeater, 

Brown 



21 

, 31, 32, 71, 

138, 

155 

Honeyeater, 

Brown-headed 

34 

Honeyeater. 

New Holland 



31. 41, 71, 

138, 

155 

Honeyeater, 

Pied 


33 

Honeyeater, 

Purple-gaped 

42 

Honeyeater, 

Red-headed 


167 
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Honeyeater, Rufous- 

throated . 167 

Honeyeater, Singing 

.... 34, 42, 59, 85, 1 14, 138 

Honeyeater, Spiny- 
cheeked 35, 42 

Honeyeater, Tawny- 

crowned . 33, 41 

Honeyeater, White-cheeked 31 
Honeyeater, White-eared 34, 42 
Honeyeater, White-fronted 33 
Honeyeater, White-gaped .... 167 

Honeyeater, White-naped 34 138 
Honeyeater, Yellow-plumed 138 
Honeyeater, Yellow-tinted 34 
Hydroprogne caspia 31, 58 

Ibis, Glossy . 151 

Ibis, Straw-necked . 

. 71, 132, 149, 150 

Ibis, White . 150 

Ixobrychus minutus . 150 

Kestrel 30, 71, 133, 152 

Kingfisher, Sacred 59, 135, 154 
Kite, Black-shouldered 

. 30, 133, 152 

Kite, Whistling 71, 133, 152 
Knot 23, 30, 58 

Knot, Great 57 

Kookaburra 44, 59, 71, 135, 154 

Lalage sueurii . 136 

Landrail, Banded 133, 152 

Lor us novaehollandiae . 

54, 58, 115, 134, 153, 167 

L. pad ficus . 31 

Leptolophus hollandicus 21 

Lichmcra indistincta 

. 21, 31, 71, 148, 155 

Limosa lapponica 23, 30, 57 

L. limosa . 30 

Lorikeet, Purple-crowned 

. 134, 153 

Lorikeet, Rainbow 116, 134 

Macronectes giganteus 131 

Magpie, Western 

. 35, 41, 71, 85, 138, 155 

Magpie-Lark . 

. 31, 35, 42, 74, 138, 155 

Major Mitchell . 168 

Malacorhynchus membran- 

aceus . 114, 151 

Mai urns cyanotis 42 

M. elegans . 71, 136, 154 

M. leuconotus . 42 

M. leucopterus . 42, 43 

M. splendens . 

. 41, 59, 71, 137, 154 

Manorhina flavigula 31, 34, 71 


Mogul urns gram incus 

. 59, 136, 149, 154 

Meliphaga brevirostris 34 

M . cratitia . 42 

M. flave see ns . 34 

M. leucotis . 34, 42 


M. lunatus . 34, 138 

M. ornata . 138 

M. virescens . 

... 34, 42, 59, 85, 114, 138 

Melopsiltacus undulatus 43 

Merops ornatus . 

59, 114, 136, 154 
Miner, Dusky .... 31, 34, 71 

Miner, Yellow-throated 

. 31, 34, 71 

Microeca tormenti 166 

Mistletoe-bird 71, 137, 160 

Moorhen 85 

Moorhen, Dusky 133, 152 

Morns serrator 30, 132 

Myiagra cyanoleuca 181 


M. rubecula 167 

M. ruficollis . 

Myzomela erythrocephalus 

M. pectoralis 

Native-hen, Black-tailed 
Neochmia phaeton 
Neophema elegans 135, 

Neositta pileata 137 

Night-Heron, Nankeen 

. .... 30, 132, 149, 

Nightjar, Owlet 
Nino:x novaeseelandiae 
Numenius arquata 

N. phaeopus 
Nwticorax caledonicus 

*. 30, 132, 149, 

Oreoica crist at a 
Oriole, Olive-backed 21, 

Oriolus sagittatus 21, 

Osprey 


166 

167 

34 

152 

35 

153 


150 
135 
. 135 

22 
30, 57 


59, 


149, 


137, 


Owl, Barn 
Owl, Boobook 
Owl, Masked 
Oxyura australis 
Oystercatcher, Pied 
Oystercatcher, Sooty 
Pachycephala pectoralis 
P. rnfiventris 31, 71, 137, 155, 
Pachyptila desolata 
Pandion haliaetus 
Pardalotc, Black-headed 4, 
Pardalote, Red-tipped 

. 1, 33, 137, 155, 

Pardalote, Spotted 71, 

Pardalotus molanocephalus 

4, 


punctatus 

substriatus 


1. 33, 137, 


Parrot, 

Parrot, 

Parrot, 

Parrot, 

Parrot, 

Parrot, 


Elegant 

King 

Mulga 

Night 

Rcd-capped 
Twentyeight 
. 42, 59, 71, 


71, 


71, 

85, 


71, 

155, 

135, 

134, 


134, 

135, 


150 
42 

167 

167 

30 

135 

135 

135 

151 
30 
30 

182 

182 

132 

30 

167 

165 

137 

167 

137 

165 

153 

153 

32 

11 

153 

153 
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Pelecanus conspicillatus 


. 56, 

132, 149 

Pelican, Australian 56, 

132, 149 

Peltohyas australis 

... 181 

Penguin, Crested 

96 

Petrel, Giant 

131 

Petrel, Great-winged 

114 

Petrochelidon nigricans 


59, 71, 

136, 154 

Petroica multicolor 71, 

137, 154 

Phaethon rubricauda 

.... 24 

Phalacrocorax carbo 


. 56, 

132, 149 

P. fuscescens 

... 70 

P. melanoleucas 


. 57, 132, 

149, 150 

P. sulcirostris 56, 132, 

149, 150 

P. varius . 

57, 132 

Phaps chalcoptera 71, 

85, 134 

Pheasant-Coucal 

105 

Philemon argenticeps .... 

21, 35 

P. citreogularis . 

35 

Phylidonyris albifrons 

.... 33 

P. niger . 

.... 31 


P. novaehollandiae 


Recurvirostra novae¬ 
hollandiae 58, 134, 149, 153 

Rhipidura fuliginosa . 

. 33, 71, 137, 155 

R. leucophrys 32, 137, 155 

R. rufiventris . 167 

Robin, Scarlet 71, 137, 154 
Robin, Western Yellow .... 137 

Robin, White-breasted 137, 154 
Rosella, Western 32, 134, 153 
Sanderling 30 

Sandpiper, Common 

30, 42, 57, 134 

Sandpiper, Curlew 

. 23, 30, 58, 153 

Sandpiper, Pectoral 58, 168 
Sandpiper, Sharp-tailed .... 

58, 153, 168 
Sandpiper, Terek 30, 57 

Sandpiper, Wood 149, 153 

Scrub-Wren, Spotted 

. 31, 71, 137, 154 

Scythrops novaehollandiae 117 

Seisura inqideta . 137 

Sericornis maculatus 


. 31, 41, 71, 138, 155 

Pigeon, Domestic . 31 

Pipit, Australian 

. 59, 71, 136, 154 

Platalea flavipes 141, 150, 151 


Platycercus icterotis 32, 134, 153 

PI egad is falcinellus . 151 

Plover, Banded 30, 42, 134, 153 
Plover, Eastern Golden 57, 153 
Plover, Grey 30, 57, 134 

Pluvialis dominica 57, 153 

P. squatarola 30, 57, 134 

Podargus strigoides 21 

Podiceps crist at us 30, 149 

P. novaehollandiae 30, 132, 149 
P. poliocephalus 30, 56, 71, 149 
Poe phi la acuticauda 35 

P. gouldiae . 35 

P. per sonata . 35 

Polytelis anthopeplus 31 

Pomatostomus superciliosus 43 

Porphyrio porpliyrio . 

84, 133, 152 

Porzana tabuensis . 133 

Pratincole, Australian 21, 165 

Prion, Dove . 132 

Psephotus varius . 32 

Psophodes nigrogidaris 85 

P. olivaceus . 85 

Pterodroma macroptera 114 

Puffinus assimilis . 30 

P . pacific us . 132 

Purpureicephalus spurius 

. 71, 134, 153 

Quail, Stubble . 133 

Rainbow-bird 59, 114, 136, 154 
Rallus philippensis 133, 152 
Raven . 71, 139, 155 


. 31, 71, 137, 154 

Skua, Arctic .... 58 

Shearwater, Little . 30 

Shearwater, Wedge-tailed 132 
Shelduck, Chestnut-breasted 


30, 57, 68, 132, 149, 151 
Shoveller, Blue-winged 

30, 57, 133, 149, 151 
Shrike-Thrush, Grey 84, 85 

Shrike-Thrush, Western 

. 31, 71, 84, 137 

Shrike-Tit, Western . 96 

Silver-eye, Western 

32, 59, 71, 138, 142, 155 
Sittella, Black-capped 137 

Smicrornis brevirostris 42, 71 

Smoker . 31 

Songlark Rufous 136 

Sparrowhawk, Collared .... 

. 30, 71, 152 

Sphecotheres flaviventris .... 21 

Sphenostoma cristatum 42 

Spinebill, Eastern 85 

Spincbill, Western ... 85, 138 

Spinebill, Yellow-billed 141, 151 
Squeaker 35, 138 

Steganopleura annulosa 35 

Stercorarius parasiticus 58 

Sterna bergiii . 58, 134 

S. nereis . 58 

Stictonetta naevosa .... 47, 151 

Stilt, Banded . 30 

Stilt, White-headed . 

30, 58, 134, 149, 153 
Stiltia isabella 21, 165 

Stint, Little 23, 58, 134, 153 

Stomiopera unicolor . 167 

Strepera graculina . 35 
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S. versicolor . 35, 138 

Streptopelici chinensis .... 31, 134 

S. senegalensis . 31, 58, 134 

Swallow, Welcome 59, 136, 154 

Swamphen 84, 133, 152 

Swan, Black . 

. 30, 57, 132, 149, 151 

Swift, Fork-tailed 135 

Taeniopygia castanotis .... 35 

Tattler, Grey-tailed 23 

Teal, Grey 30, 57, 133, 149, 151 

Tern, Caspian . 31, 58 

Tern, Crested . 58, 134 

Tern, Fairy . 58 

Tern, Marsh 58, 153 

Tern, White-winged Black 22 
Thornhill, Broad-tailed 

. 31, 71, 136, 154 

Thornhill, Western 137 

Thornhill, Yellow-tailed 71, 137 
Threskiornis molucca 150 

T. spinicollis 71, 132, 149, 150 
Thrush, Western Shrike .... 

. 31, 71, 84, 137 

Tree-creeper, Rufous . 137 

Tree Martin 59, 71, 136 

Tribonyx ventral is . 152 

Trichoglossus haematodus 134 

T. moluccanus . 116 

Trillcr, White-winged 136 

Tringa brevipes . 23 

T. glareola . 149, 153 

T. hypoleucos 30, 42, 57, 134 

T. nebularia . 134, 149, 153 

Tropic-bird, Red-tailed ... 24 

Turnstone . 30, 57 

Turtledove, Senegal 31, 58, 134 
Turtledove, Spotted 31, 134 

Tyto alba . 59, 135 

T. novaehollandiae 135 

Twcntyeight . 

.... 42, 59, 71, 85, 135, 153 

Wagtail, Willy .... 32, 137, 155 

Warbler, Reed 149, 154 

Warbler, Western 

. 2, 33, 59, 71, 136, 154 

Warbler, White-throated .... 167 

Wattle-bird, Little 31, 34 

Wattle-bird, Red 

. 34, 71, 138 155 

Wedgebill . 42 

Weebill . 42, 71 

Whimbrel . 30, 57 

Whipbird, Eastern 85 

Whipbird, Western 85 

Whistler, Golden 137, 182 

Whistler, Rufous . 


31, 71, 137, 155, 182 
Wood-Swallow, Black-faced 
. 31, 138, 155 


Wood-Swallow, Dusky 138 

Wood-Swallow, Masked 143 

Wren, Blue . 59 


Wren, Banded Blue . 

. 41, 71, 137, 154 

Wren, Black-and-white .... 42, 43 

Wren, Field 42 

Wren, Red-winged 71, 136, 154 
Wren, Splendid 41, 71, 137, 154 

Xentis cinereus . 30, 57 

Zonaeginthus oculatus 138 

Zonifer tricolor . 

30, 42, 134, 153 

Zosterops gouldi . 

32, 59, 71, 138, 142, 155 

REPTILES 

Ablepharus greyii 40, 41, 72 


Amphibolurus cristatus 36 

A. scutulatus . 36 

Chelodina longicollis 47, 60, 148 
Cryptoblepharus plagioce- 

phalus .... . 72 

Demansia nuchalis 72 

Morelia variegata 72 

Notechis scutatus 148 

Menetia greyii 72 

Rhinoplocephalus bicolor 88 

Trachysaurus rugosus 72 

Varanus gouldii . 60 

AMPHIBIA 

Crinia georgiana 72 

C. insignifera 72 

Hyla . 148 

Hyla adelaidensis 72 

FISHES 

Aldrichetta jorsteri 60 

Carassius auratus 148 

Cnidoglanis niegastoma 60 

Gambusia affinis 148 

Hyporhamplius regularis 60 

Mugil cephalus .... 60 

Mylio butcheri . 60 

Platycephaliis fuse ns 68 

Pomatotomus saltator 60 

Pseudorhombus 60, 68 

Sciaena antarctica 60 

Sillago schomburgkii 60 

Spheroides pleiirogramma 68 
Tandy a reticulata 183 

Therapon caudavittatus 60, 148 
Thminus albacares 96 

ECHINODERMATA 

Asterodiscus . 67 

Astropectcn 67 

Stellaster inspinosus 67 

INSECTA 

Amitermes abruptus 54 

A. accinctus . 54 

A. darwini 54 
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A. hartmeyeri . 54 

A. inops . 54 

A. inoxius . 54 

A. panel us . 54 

Amitermes spp. nov. 54 

Datiaus chryssipus petilia 25, 173 
D. plexippus 25, 115, 165, 172 

Diplazon laetorius . 176 

Drepanotermes rubriceps 54 

D. spp. now . 54 

Heteronympha merope 

duboulayi 25 

//eterotermes paradoxus 

intermedins . 54 

H. ferox 54 

Ischiodun scutellaris 176 

Melanerythrus mac tans 
Microcerotermes newmani 54 
M. distinct us 54 

Nasutitermes triodae 52, 54 
Nirmus bracteatus 44 

Pieris rapae . 25 

Precis villida calybe . 25 

Schedorhinotermes derosus 53 
S. reticulatus 54 

Tumilitermes spp. nov. 54 

Zizeeria otis labradus . 


CRUSTACEA 


Cherax preissii . 148 

Metapenaeus dalli 60 

Palaemonetes australis . 60 

Port un us pelagic us . 60 

MOLLUSCA 

Amerianna . 112 

A nnoselis . 10 

A ustrosuccinea 10, 112 

Bothriembryon 10 

Cionella . 146 

Cochlicopa lubrica 146 

Corbiculina . 112 

Cottonia nodiplicata 67 

Eremopeas 112 

Gyraulus . 112 

Helicarion castaneus 9 

Helix aspersa 114 

H. georgiana 5, 72 

Lortiello rugata 112 

Luinodiscus 10 

Lymnaea lessoni 148 

Notopala . 112 

Oxychilus alliarius 9 

Physa . 148 

Physastra . 112 

Plotiopsis . 112 

Rhytida georgiana 5, 72 

Themapupa . 112 

Velesunio wilsonii ! 

Westracystis . 112 


PLANTS 

Acacia aneura . 94 

A. beauverdiana . 94 

A. gras by i . 156 

A. linophylla . 20 

A. pruinocarpa . 20 

A. pyrifolia . 94 

A. rostellijera . 119 

A. tetragonophylla 94 

A. triptycha . 20 

A. victoriae . 94 

A. sp. . 94 

Acanthocarpus preissii 119, 166 

Adenanthos cuneata 130 

Agon is flexuosa . 130, 131 

A. hypericifolia . 130 

A. linearifolia 49 

A. parviceps . 130 

Albizia lophantha 49 

Alyxia buxifolia 119 

Amyema miquelii 156 

A. nest or . 156 

Anigozanthos manglesii 145 

Anthericum divarication 119 

Araujia . 27, 173 

Asclepias curassavica 27 

A. jruticosa . 27, 173 

A. rotundifolia 27 

Astartea fascicularis 49 

Azolla filiculoides . 50 

Banksia . 21 

Banksia attenuata 62, 114, 130 

B. grand is . 130 

B. ilicifolia . 130 

B. littoralis . 130 

B. menziesii . 62 

B. molloyae . 49 

B. sphaerocarpa 62 

B. verticil lata . 130 

Caesalpinia bond us 75 

C. japonica . 75 

Calandrinia sp. 96 

Callistemon speciosus 62, 147 

Callitriche stagnalis 50 

Callitris columellaris . 14 

C. preissii . 12 

Calocephalus brownii 120 

Calotropis . 26, 173 

Candelariella vitellina 156 

Canthium latifolium 95 

Carpobrotus aequilaterus 1 19 
Cassytha racemosa 120, 147 

Casuarina fraseriana 130 

Cerbera odollam 76 

Chamaelaucium uncinatum 145 
Clematis microphylla 119 

Conostylis candicans 119, 166 

Corybas dilatatus 49 

Co tula coronopifolia . 50 

Cucumis melo 95 

Cyathea australis . 50 

C. coo peri . 50 
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Cyclosorus gongylodes 49, 50 

Cynanchum floribundum .... 95 

Cyperus bulbosus . 95 

Dasypogon bromeliaefolius 130 
Dactyloctenium radulans 94 

Daviesia . 130 

Dodonaea attenuatei 145 

Dryandra floribunda 62 

Durvillea antarctica 78 

Entada . 74, 79 

Eremophila exilifolia . 20 

E. punicea . 20 

Eriochilus sea her 50 

Eriostemon sericeus 20 

Eucalyptus calophylla . 

49, 62, 65, 130, 131, 156 

E. diversicolor . 9 

E. ewartiana . 156 

E. gomphocephala 131, 156 

E. gongylocarpa 156 

E. guilfoylei 130 

E. kingsmillii . 156 

E. marginata . 

49, 62, 130, 131, 156, 162 

E. megacarpa . 130 

E. oxymitra . 156 

E. patens . 156 

E. pyriformis . 156 

E. redunca var. elata . 156 

E. robusta . 62 

E. rudis . 49, 71, 156 

E. torquata . 62 

E. transcontinentalis 156 

E. wandoo . 156 

Exocarpos aphyllus . 120 

Ficus carica . 50 

F. mesophila . 21 

F. platypoda . 22 

Fomes rimosus . 158, 159 

Frankenia pauciflora . 120 

Goodenia 50 

G. grandiflora . 20 

Grevillea . 21 

G. excelsior 62 

Gymnodinium brevis . 83 

Hakea buccalinta 62 

//. laurina . 62 

//. preissii 69 

/ ! ardenbergia comptoniana 

. 119, 120 

Helichrysum cordatum 120 

Heritiera globosa 75 

H. littoralis . 75 

Ipomoea cost at a . 95 

/. longiflora 95 

I sot ro pis cunei folia 50 

Jackson ia 130 

Juncus pallidus 148 

Lagenifera 50 

Leichardtia australis 93 

Lenina minor . 148 

Lepidosperma gladiaturn 119 

Leptospermum firmum 49, 50 


L. laevigatum . 62 

Melaleuca rhaphiophvlla 

. 49, 71, 147 

Muehlenbeckia adpressa .... 119 

Myoporum insulare .... 119, 166 

Myriophyllum . 148 

Nothofagus . 79 

Nuytsia floribunda . 130 

Nypa fruticans 73, 79 

Oscillatoria erythraea 81, 168 

Oxalis corniculata . 120 

Pandanus de-Lestangii .... 23 

Pangium edule . 73 

Paspalum distichum . 148 

Pteridium 83 

Persoonia longifolia . 130 

Phytophthora cinnamoni 131 

Pittosporum phyllyraoides 120 
Podocarpos drouyniana .... 130 

Pseudanthus nematophorus 20 

Ptychoserna pusillum . 50 

Rhagodia baccata 119, 166 

Rosa? canina 50 

Salicornia . 120 

Salvinia auriculata 115 

Santalum acuminatum . 55 

Sapium indicum . 75 

Seaevola crassifolia 119 

S . spinescens . 55 

Scirpus nodosus . 119, 166 

Senecio taut us . 166 

Spinifex longi folia 119, 166 

Spirogyra 148 

Spyridium globulosum .... 119 

Stylidium longi bracteatum 20 
Suaeda australis 166 

Tetragonia zeyheri 119, 166 
Tbrelkeldia diffusa 119 

Trapa natans . 75 

Trachyandra divaricata .... 166 

Trichodesmium erythraeum 

81, 168 

Triglochin procera . 50 

Triodia . 11 

T. august a 52 

Typha angustifolia 147, 148 

Utricularia volubilis . 50 

Wilsonia backhousei 120 

Xanthium spinosum 48 

Xanthorrhoea preissii 130 

Xy locar pus moluccensis 75 

AUTHOR INDEX 

Akerman, K. 17, 107, 139, 177 
Archer, M. 85 

Baynes, A. 68 

Beruldsen, G. R. 116 

von Brandenstein, C. G. 97 

Brooker, M. G. 21, 181 

Bush, T. E. 70 

Butler, W. H. 21, 166 

Carter, T. 41 


191 















Christensen, P. 88, 96 Mason, M. 162 

Clay, Theresa . 44 McKay, R. J. 96 

Congreve, P. . 47, 48 McMillan, P. 181 

Crabb, D. . 141 Metcalf, R. A. 68 

Dell, B. 172 Mills, M. B. 48, 55 

Dell, J. 22, 71, 114 Milhinch, A. L. 69 

Ellis, M. C. 96 Parker, S. A. 23 

Erickson, Rica 182 Pearman, G. 1. 12 

Estbergs, J. A. 114 Perry, D. H. 46, 52, 128, 145 

Gentilli, J. 89 Pianka, E. R. 36 

George, A. S. 49 Pepper, J. and A. Y. 114 

Gratte, S. 50 Pfitzner, G. 142 

Hussey, P. 117 de Rebeira, P. 142, 165, 167 

Hutchison, B. 21, 22, 59 Saunders, F. M. . 115 

Hutchison, D. E. 22, 47, 68, 114 Schmidt, W. 162 

Hutchison, M. 114 Scott, M. P. 94 

Hutchins, J. B. . 182 Sammy, N. 115 

Ives, N. L. 11 Sedgwick, E. H. 1, 5, 32, 84, 

Jenkins, C. F. H. 28, 169 114, 116, 131, 146, 147, 181 

Job, R. . 56 Sedgwick, L. E. 115, 166 

Kendrick, G. W. 5, 111, 146 Serventy, D. L. 143 

Kenneally, K. F. 20, 73, 156, 168 Smith, B. J. 5 

Koch, L. E. 25, 115, 165 Smith, G. G. 81 

Lane, J. A. K. . 165 Sofoulis, J. . 121 

Marchant, S. 70 Spence, T. 168 

Marr, Noela . 141 Storr, G. M. . 116 

Marsh, L. M. 67 Tarburton, M. K. 24 

Mathews, A. G. 142, 168 Whitley, G. P. 41 



192 






















































